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PabGouas nporpamma y4ye0HoOro mpeamera
«Dusuka»

s o0yyaromuxcs 7-9 kinaccos

Ha 2023-2024 yuyeOHblit rox

MYHULUWNAJSIbHOE BIOOXETHOE  MoanucaHo undpoBoii noanmcbio:

OBLLIEOBPA30BATESIbHOE MYHULMANBHOE BIOOXXETHOE
YUYPEX/AEHVE FOPOIATY/IVHA  OBLIEOBPAOBATENbHOE
"CPERHAA *CPERNA OBLIEOBPAZOBATENLHAR
OBLLEOBPA3OBATEJIbHAA LWKOTA C YIAYBAEHHBIM

LLIKONA C YIJTYBNEHHbIM W3YYEHVEM OTAENbHBIX
W3YYEHWEM OTLENbHbIX MPEJMETOB Ne 20 "HOBAS 3PA"

MPEAMETOB N2 20 "HOBAfA DPA"  [flata: 2023.09.20 16:13:24 +08'00'



HOACHUTEJBHASA 3AIINCKA

[IporpamMma mo gusuke Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMs COCTaBlIEHA HA OCHOBE TOJOKEHUI U TpeOOoBaHUI
K pe3yibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOW 00Opa3oBaTelIbHOM mporpammel, npeactaBieHHsx B ®I'OC 00O, a
Takke ¢ yu€roM (enepanbHOi paboyedl mporpamMmbl BocnuTaHus W KoHuenuuu mnpenojiaBaHus y4yeOHOTO MpeaMera
«DPusukay.

Copepxanre mporpaMmbl 1o (U3HMKE HAMpaBlIeHO Ha (QOPMUPOBAHUE E€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH
oOydaromuxcsi ¥ OpraHu3aluio U3ydeHus (U3UKU Ha JAESITeIbHOCTHOM OCHOBE. B mporpamme mo (u3MKe yYUTHIBAIOTCS
BO3MOXXHOCTH YyueOHOro mnpeaMera B peanmszauun TpedoBanniit PI'OC OOO K MJIaHUPYEMbIM JUYHOCTHBIM U
MeTanpeIMETHBIM pe3yiibTaTaM OOyYeHHs, a TaKKE MEKIIPEIMETHBIE CBA3H €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHMUsL.

[Iporpamma 1o (u3MKe yCTaHaBJIMBAET paclpejielieHue y4eOHOTro MaTepualia mo rojaM oOydeHus (Io Kiaccam),
MpeasiaraeT MPUMEPHYIO MOCIEA0BATEIbHOCTh U3YUEHHSI TEM, OCHOBAaHHYIO HA JIOTUKE Pa3BUTHS MPEIMETHOTO COAEPKAHUS
U yu€Te BO3paCTHBIX 0COOEHHOCTEN 00yJaroIuXCsl.

[IporpamMma o ¢usuke pazpaboTaHa C LEIbIO OKa3aHUS METOJIWYECKOW IMOMOIIM YUYHUTENI0 B CO3JIaHUU pabouei
MPOTPAMMBI 110 y4eOHOMY MPEAMETY.

®uznka SBISETCS CUCTEMOOOPA3YIONIUM JJisi €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOJBbKY (PU3nYecKue
3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U SBJICHHM, U3y4aeMbIX XUMUEH, ONOIOruel, acTpoHoMuen 1 (pu3nveckoil reorpaduei,
BHOCHUT BKJIaJ] B €CTECTBEHHO-HAy4YHYIO KapTUHY MHUpa, MPEJOCTaBIseT Haubojee siCHble 00pa3ibl MPUMEHEHHUS] HAy4YHOTO
MeTO/1a IO3HAHMSI, TO €CTh CII0C00A MOIy4YEHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna U3 rIaBHBIX 33434 (pU3MYEecKOro oOpa3oBaHUs B CTPYKType 00IIero oOpa3zoBaHUs COCTOUT B (DOPMHUPOBAHUU
€CTECTBEHHO-HAYYHOUM rpaMOTHOCTH U MHTEpEca K HayKe Yy 00ydarouuxcsl.

N3yuenne ¢u3ukn Ha 0a30BOM ypOBHE MpEANoJiaraeT OBJIAJACHUE  CIEAYIOUIMMU  KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOUIMMHU €CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

e HAy4YHO OOBSCHATH SBJICHUS;
e OLIEHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNUS;
e HHTEPIPETUPOBATH JAHHBIE U UCIIOIH30BATh HAYYHbIE JOKA3aTEIbCTBA JIsl MOTYUYEHHUS BHIBOJOB.

enn u3yueHus (U3MKKA Ha YPOBHE OCHOBHOTrO 00Iiero ooOpaszoBanusi ompezeneHbl B KoHienmuu npenogaBaHus
yueOHoro mpeamera «®dusuka» B oOpa3oBaTelnbHBIX OpraHu3anusx Poccuiickoit Denepanmu, peaau3yoNdX OCHOBHBIE



o0mieoOpazoBaTenbHbIE MPOTpaMMBbl, yTBEpKAEHHON pemennemM Komnernn MunuctepcTBa mpocBemieHus Poccuiickoit
®enepanuu (mpotokon ot 3 aexadpst 2019 r. No [1K-4BH).
ey uzyyenus: pu3sMKu:

npuOOpeTEeHuEe HWHTEpeca M CTpeMJICHHS OOydalolmuxcs K HAyYHOMY U3YYEHUIO TPUPOJIBI, Pa3BUTHE HX
MHTEJUIEKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTUE MPENCTABICHUM O HAy4YHOM METOJE MO3HaHWs M (OPMUPOBAHUE HCCIIEIOBATENBCKOIO OTHOLICHUS K
OKpYKaIOIIUM SIBJICHUSIM;

dopMupoBaHHE HAyYHOIO MHPOBO33pEHHUS Kak pe3yJbTaTa MH3Y4YEHHS] OCHOB CTPOCHHUS MaTepuu H
(yHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

(opMHpOBaHKE NPEACTABICHUN O POIU (PUBHKU AJI PA3BUTHS IPYTUX €CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTU;
pa3BUTHE MPEACTABICHUH O BO3MOXHBIX cepax Oyayimeil npodeccrnoHalbHON JEeATENbHOCTH, CBS3aHHOM C
(U3MKOM, MOArOTOBKA K JAaJbHEHIIEMY O0YyUEHHUIO B ’TOM HalpaBiICHUH.

JlocTrkeHrue ATUX 1eJie mporpaMmbl 1mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIlero oOpa3oBaHHUs 00eCTeurBaCTCS
pEIIeHrEM CIEIYIOINX 3a1aY:

NprUOOpETeHHEe 3HAHUW O JUCKPETHOM CTPOEHUW BEIIECTBA, O MEXAHWYECKUX, TEIUIOBBIX, JJICKTPUUECKHX,
MAarHUTHBIX U KBAHTOBBIX SIBICHUSAX;

IpUOOPETEHNE YMEHUM ONTUCHIBATH M OOBSICHATH (PU3NYECKUE SIBJICHUS C UCIIOIH30BaHUEM TOTYUYEHHBIX 3HAHUIM;
OCBOEHHE METOJOB PELICHUs MPOCTEUIITNX PACUETHBIX 3a7a4 C UCIOJIb30BaHUEM (PU3UUYECKUX MOJIEJICH, TBOPUECKUX
Y MIPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHMA HAOMIOJaTh TPUPOJHBIC SBJICHUS U BBIMOJIHATH ONBITHI, JIA0OpaTOpHBIE pPabOTHI |
AKCTIEPUMEHTAILHBIC CCIICIOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHPopMarel (HU3NIECKOTO COJIepKaHUs, BKIOUass UHGOPMAIIUIO O COBPEMEHHBIX
JTOCTUKEHUSX (PU3UKHU, aHATIU3 U KPUTHUECKOE OLICHUBAHNUE UH(POpMAITUH;

3HAKOMCTBO C€O cdepamu npodecCHOHAIBPHOM JeATebHOCTH, CBA3aHHBIMU C (U3UKON, W COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHKEHUSIX (PU3NUECKON HAYKHU.

Ha wusydenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO 00IIero odpa3oBaHusi OTBOAUTCS 238 yacoB: B 7

Kjacce — 68 yacoB (2 yaca B Hejelno), B 8 kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kitacce — 102 yaca (3 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pasznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro Mupa.

®uznuka — HayKa o npupoje. SBneHus npupoisl. PU3NYECKHE SBJICHHS: MEXAHHMYECKHE, TEIJIOBBIE, AIEKTPUUECKHE,
MarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®dusnueckue BennuuHbl. M3Mepenue ¢usnueckux BenuuuH. Pusznueckue npubopsl. [lorpemHocTs U3MEpEeHUi.
MexayHapoaHasi cucTeMa €IMHULL.

Kak ¢usuka u npyrue ectecTBEHHbIE HAYKH U3y4arOoT NpUpoAy. EcTecTBeHHO-HAyUHbI METO/I MO3HAHUS: HAOII0ACHHE,
MIOCTAaHOBKA HAyYHOT'O BOIIPOCA, BBIJBUKEHUE TMIOTE3, SKCIIEPUMEHT IO MPOBEPKE T'MIIOTE3, OOBSCHEHHE HAOII01aeMOro
aByieHus. Onucanue GU3NYECKUX SIBJICHUN C TOMOIIBIO MOJIEIIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, YJIEKTPUUECKHUE, MATHUTHBIEC, CBETOBBIE SIBJICHUS.

2. @usnueckue NpuOOPHI U NPOLEAYpa MPSIMBIX U3MEPEHUI aHAJIOTOBBIM U LIU(PPOBBIM TPUOOPOM.

Jlabopamopnuie pabomel u onvimol.

Omnpenenenre HEHbI ASIEHUS IIKaJIbl U3MEPUTEIBHOT0 Ipubopa.

N3mepenne paccTosHMi.

N3mepennie 00bEMa )KUIKOCTH U TBEPAOTO TENA.

OmnpeneneHue pa3MepoB MabIX TeJl.

N3mepenue temrepatrypsl Ipy MOMOLIH KUJKOCTHOIO TEPMOMETPA U TaTYMKA TEMIIEPATYPHl.

IIpoBeneHne UCCIEIOBAaHUA 110 MPOBEPKE TMIOTE3BL: JAIBHOCTh MOJIETA IAPUKA, MTYIIEHHOTO TOPU30HTAIIBHO, TEM
OoJblIe, 4eM 0OJIbIIE BBICOTA MTyCKA.

o vk w N e

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, KX pa3Mepbl. OMbIThI, I0Ka3bIBAIOIINE JUCKPETHOE CTPOCHUE BEILIECTBA.

JIBi>keHre dyacTull BemiecTBa. CBsS3b CKOPOCTH JIBMKEHUS YACTHI[ C TeMIlepaTtypoil. BpoyHOBCkoe JBHKEHHE,
muddysus. BzanmonenicTBre 4acTUIl BEIIECTBA: IPUTHKCHUE W OTTATKUBAHHE.

ArperaTHbl€ COCTOSIHUSI BEIIIECTBA: CTPOCHHE Ta30B, KUJIKOCTEH W TBEPABIX (KPUCTAUIMYECKUX) Tesl. B3auMocBs3b
MEXy CBOMCTBAMM BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHMSIX U WX aTOMHO-MOJIEKYJSAPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jlemoncmpayuu.



1. HaGmroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysumn.

3. HaGmronenue siBneHnid, 0OBSICHIIONINXCS MPUTSIKEHUEM WITH OTTATKMBAHUEM YaCTHUI] BEIECTBA.

Jlabopamopnwie pabomul u onvimol.

1. OueHka nuaMeTpa aToMa METOJIOM PpAIOB (C UcoNib30BaHUEeM GoTorpaduii).

2. OnbIThI 10 HAOJIIOICHUIO TEJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI MO OOHAPYKEHUIO JEUCTBUS CUJT MOJICKYJISIPHOTO TTPUTSIAKEHUS.

Paznen 3. /IBuikeHue U B3aumMoieiicTBHE TeJl.

Mexannueckoe [BHXEHUE. PaBHOMEpHOE U HepaBHOMepHOoe aABWkeHue. Ckopoctb. CpenHsisi CKOPOCTh HpH
HEPAaBHOMEPHOM JIBUKEHUU. PacuéTr myTy U BpeMEHU JBUKEHUS.

SBneHne uHepuu. 3aKOH MHEpUMHU. B3anMoaencTBue Teln Kak NMPUYMHA U3MEHEHUSI CKOPOCTH JIBMKEHHUA Tesl. Macca
Kak Mepa UHepTHOCTU Tena. [1moTHOCTh BelecTBa. CBSA3b INIOTHOCTU € KOJIMYECTBOM MOJIEKYJI B €IMHUIIE 00bEMA BEIllECTRA.

Cuita Kak xapakTepucTHKa B3aummoneuctBus Tenl. Cwiia ynpyroctd M 3akoH ['yka. M3mepenune cuiibl ¢ ITOMOIIBIO
OUHAMOMETpa. SIBieHue TAroTeHuss W cuia Tsokectd. Chila TshKecTH Ha Apyrux IuiaHetax. Bec tema. HeBecoMocTs.
CnoxeHue cuil, HallpaBJICHHBIX MO OJHOW npsiMoi. PaBHoxaeiicTByromas cui. Cuna TpeHus. TpeHue CKOJIbKEHHSI U TPEHUE
nokosi. TpeHue B pUpPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HabnrogeHme MexaHMUECKOTO JIBHKEHUS TeJa.

2. N3mepeHune CKOpOCTH MPSAMOJIUHENHOTO JIBUKCHUS.

3. HaOmronenue siBleHUs UHEPIUU.

4. HabGmroneHne n3MEHEHUs: CKOPOCTH TIPU B3aUMOJICHCTBHUU TEl.

5. CpaBHEHHE Macc 0 B3aUMOACHCTBUIO TEI.

6. Cno)kxeHue cuJjl, HalpaBJIECHHbBIX IO OJTHON MPSIMOM.

Jlabopamopnuie pabomul u onvimeol.

1. OmpenenieHre CKOPOCTH PABHOMEPHOT'O JBIKECHHS (IIapUKa B JKUAKOCTH, MOJIEIU AJIEKTPUUECKOTO aBTOMOOWIISI U

TaK jJajee).
2. OmpezeneHue cpeaHeil CKOPOCTH CKOJIbKEHHS OpyCKa WM IIapUKa MO0 HAKJIOHHOM TIOCKOCTH.
Onpenenenue MIOTHOCTU TBEPAOTO TENA.
4. OTBITHI, IEMOHCTPHUPYIONINE 3aBUCUMOCTH PACTHKEHUS (1ehopMaIiyiy) MPY>KUHBI OT MPUIOKEHHOMN CHITHI.



5.

OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIBKEHMsSI OT BECA TeJla U XapaKTepa CONPUKACAIOLIUXCS
ITIOBEPXHOCTEN.

Pa3nen 4. /laBienne TBEPABIX TeJl, JKUAKOCTEH U ra3os.

Hasnenne. CriocoObl YMEHBIIEHUS U yBEJIWYEHUs JaBiaeHus. [laBneHue ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a OT 00bEMa,
TeMIiepatypsl. Ilepenada naBieHnst TBEPABIMU TEJIAMH, )KUJIKOCTAMM U razamu. 3akoH Ilackais. [IHeBMaTnyeckne MalvHsl.
3aBUCHMOCTbD JIaBJICHUS >KMJKOCTH OT TiyOuHbl. ['mapocratudeckuii napanokce. CooOmmaromuecs cocysl. I napaBnuyeckue

MEXaHU3MBI.

Atmocdepa 3emumn u armocepHoe paaBieHue. [IpuumHBI CyliecTBOBaHMS BO3AYIIHOM 000704YkH 3emiau. OmnbIT
Toppuuennu. U3mepenne atMmochepHOro JaBiIeHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHUSI OT BBICOTHI HaJl YPOBHEM MODSI.
[Tpubops! 1715 U13MepeHus: aTMOc(hepHOTo J1aBJICHUS.

JleficTBUE KMAKOCTU M ra3a Ha MOTPY>KEHHOE B HUX Tejo. BelTamkuBaromias (apXxuMenoBa) cuja. 3akoH Apxumena.
[limaBanue Ten. Bo3gyxoruiaBaHue.

Jlemoncmpayuu.

N o U ke w N R

3aBUCUMOCTH JaBJICHUS ra3a OT TeMIEpaTyphl.

[lepemaua naBiieHUS KUIKOCTBHIO U Ta30M.

Coobmraroiuecs: CoCy/ibl.

I'mapaBnuueckunii mpecc.

[IposiBeHue neicTBUs aTMOCPEPHOTO TABICHUS.

3aBUCHUMOCTH BBITAJIKHWBAIOIICH CHIIBI OT 00BEMA MOTPYKEHHOM YaCTH TeJla U INIOTHOCTH KUIKOCTH.

PaBeHCTBO BhITAIKMBAIOIIEH CUJIIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue miaBaHus TEJ: IUJIABAHUE WJIM MOTPYXKEHUE TE€N B 3aBUCMMOCTH OT COOTHOUIIEHHUS IUIOTHOCTEH Tena U
JKUJIKOCTH.

Jlabopamopnsie pabomul u onvimol.

1.
2
3.
4

5.

WccnenoBanne 3aBUCUMOCTH Beca Teja B BOJIC OT 00bEMa MOTPYKEHHOHN B KUIKOCTH YACTH TeJa.

Onpenenenre BoITATKUBAIOUIEH CHIIbI, IEUCTBYIOIIEH HA TEJO, MOTPYKEHHOE B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CUJIbL, IEMCTBYIOLIEH HA TEJIO B KUIKOCTH, OT MACCHI TeJa.

OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOIIEH CHIIBI, ACHCTBYIONICH HA TEJO B KMJIKOCTH, OT 00BbEMa
MOrPYKEHHOU B )KUIAKOCTh YAaCTH TEJIA U OT INIOTHOCTHU KHUJIKOCTH.

KoncrpyupoBanue apeomeTpa Wi KOHCTPYUPOBAHHUE JIOJIKU U ONPEIEIICHUE €€ TPY30M0IbEMHOCTH.

Paznen 5. PaGoTra 1 MOIIHOCTH. DHEPrus.



Mexannueckas paboTa. MOIIHOCTb.

[IpocThie MexaHW3MBI: pblvar, OJOK, HAKJIOHHAs TJIOCKOCTh. IlpaBuiio paBHOBecus pwruara. [IpumeHeHue mpaBuia
paBHOBecCHUs pbiuara k 010ky. «30si0T0o€ npaBuiao» MexaHuku. KITJ[ mpocTeix MexaHnu3mMoB. IIpocTeie MEXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas sHeprus. KuHernueckas M NOTEHLMalbHas sHeprus. [IpeBpallleHHe OJHOrO BUAA MEXaHUYECKOM
SHEPIruM B APYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXAHHUKE.

Jlemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Ompenenenue pabOThI CUIIbI TPEHUS MIPU PABHOMEPHOM JIBUKEHUH TeJla IO TOPU30HTAILHON TOBEPXHOCTH.

2. HccnenoBanue yclIOBUM PAaBHOBECHS phlUara.

3. Hzmepenue KII/l HaKTOHHON IIIOCKOCTH.

4. H3ydeHue 3aKOHA COXpPaHEHUs MEXAHUYECKON SHEPIUH.
8 KUIACC

Pa3zpnes 6. TeruioBbie iBJICHUA.

OCHOBHBIE TOJOXKEHUS MOJIEKYJIIPHO--KUHETHYECKOM TEOpHHM CTPOEHHMs BellecTBa. Macca M pa3Mepbl aTOMOB H
MoJIeKyJI. ONBITHI, OATBEPKAAOLINE OCHOBHBIE TOJIOKEHHSI MOJIEKYIISIPHO-KMHETHYECKOU TEOPHH.

Mopenu TBEPAOro, XUAKOTO M Tra3000pa3HOro COCTOsIHMI BemiecTBa. Kpucramiumueckue M amopdHbIE Tena.
OObsicHEHUE CBOWMCTB Tra3oB, XUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUH MOJEKYISPHO--KUHETHYECKOW TEOpPHUH.
CmauuBaHMe ¥ KanWUIIpHBIE siBJIeHUs. TermmoBoe paciimpeHue 1 cxaTue.

Temnepatypa. CBsizb TemmepaTypbl CO CKOPOCTbIO TEIJIOBOIO ABIMXKEHUs 4YacTull. BuyTpennsist sHeprus. CrocoOsbl
M3MEHEHHUs BHYTPEHHEW SHEpruu: TerJionepenaya M coBepiieHue padoTbl. Buuel Temmonepenauu: TEMIONPOBOIHOCTS,
KOHBEKIHUS, U3ITy4YEHHUE.

KonuuectBo TemnoTel. YaenbHas TEMIOEMKOCTh BelIeCcTBa. 1€mIo00OMEH W TEeIJIOBOE paBHOBECHE. YPaBHEHUE
TerioBoro ©OanaHca. IlmaBneHue u  OTBepAeBaHME KPUCTAUIMYECKUX BELIECTB. YJENbHAasg TEIUIOTa IJIaBJICHUS.
[TapooOpazoBanne u koHzaeHcarusi. Mcnapenwe. Kumenue. VYaenbHas TemuoTra mapooOpa3oBaHUs. 3aBHCHUMOCTh
TEMIIEPATYPbI KUTIEHHUS OT aTMOC(HEPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CTOPAHUs.



[Ipunuunel padotsl Ternosbix apurareneit KIIJI tennoBoro asurarens. TemnoBblie IBUraTeIn U 3aliuTa OKpYyKarolleH
Cpelbl.
3aKOH COXpaHEHUS U MPEBPAILCHUS YHEPTUU B TEIJIOBBIX MPOIECCaX.
Jemoncmpavuu.
Hab6nronenue 6poyHOBCKOTO JIBH>KEHHUSI.
Habmonenune nuddysumn.
HabGnronenue siBneHuii cMaunBaHUs U KaMWJUISIPHBIX SBJICHUH.
Habntonenue TenioBoro pacimpeHus Ted.
N3meHenue naBieHus ra3a npyu M3MEHEHUH 00bEMa U HAarPEBAHUU WJTU OXJIaXK]ICHUU.
[IpaBuia u3MepeHHs: TEMIIEPATYPHI.
Bue! Termonepenayn.
OxutaxkieHue npyu COBEpUIEHUU paOOTHI.
HarpeBanue npu coBepiiieHUU pabOThl BHEIIHUMU CUJIaMHU.
. CpaBHEHHE TETIOEMKOCTEN PA3IMYHbBIX BEIIECTB.
. HaGnronenue xkurnenus.
. HabGmonenue nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.
13. Mojienu TeraoBbIX IBUTATEIICH.
Jlabopamopnuie pabomel u onvimel.
OMnBITHI IO OOHAPYKEHUIO IEUCTBUSI CHIT MOJICKYJIIPHOTO TPUTSKEHHUS.
OnbIThI O BRIPAILIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJIM WIIA caxapa.
OnbITeI O HAOJIOACHUIO TETVIOBOT'O PACIIUPEHUS Ta30B, KUIKOCTCH U TBEPABIX TE.
OrnpeneneHue JaBIeHUs BO3IyXa B OaJIOHE HITIPHUIIA.
OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JAaBJICHHS BO3yXa OT €ro 00bhEMa M HArpeBaHUS W OXJIAKICHHUS.
[IpoBepka ruMOTE3bl JHHEHHONW 3aBHCHUMOCTHU JUIMHBI CTOJIOMKA JKHIKOCTH B TEPMOMETPHUYECKOW TpPyOKe OT
TEMIIEPATYPHI.
HaOnronenue naMeHeHrst BHyTpEHHEN SHEPTUM TeJla B pe3yJibTaTe TeIulonepeiaun U padoThl BHEIITHUX CHIL.
8. HccrnenoBanue siBJieHUs TEIII00OMEHA MPU CMEIIMBAHUM XOJIOAHOW U TOpsSYEil BOJIBI.
OmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW TPH TEIJIOOOMEHE ¢ HArpeThiM METaUTHYEeCKUM
LHAJIMHIPOM.
10. OnpenenieHne yaeabHON TEITOEMKOCTH BELIECTBA.
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11. MccnenoBanue npolecca UCIapeHus.

12. OnpenesieHre OTHOCUTEIBHOU BIIAXKHOCTH BO3/TyXa.

13. OnpezenieHre yAeIbHOM TEIUIOTHI IIABJIEHUS JbJA.

Paznen 7. DaekTpruyecKkue 1 MATHUTHbBIE SIBJICHUS.

Onektpuzaums Ten. JlBa poaa dIEKTPUYECKUX 3apsAaoB. BzaumoneicTBue 3apshKeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTD CUJIbI B3aUMOJICHCTBUS 3apSXKEHHBIX TEJ OT BEJIMYMHBI 3apsI/IOB U PACCTOSHUSI MKy TE€JIaMu).

Onextpuyeckoe mnose. Hanpsyk€HHOCTh 3nekTpudeckoro mnosid. [IpuHIMn cynepno3vuuy 3J€KTPUYECKUX Mosiel (Ha
KaueCTBEHHOM YPOBHE).

Hocurtenu »3ieKTpUuYecKUX 3apsaoB. OJEMEHTapHbId snekrpudeckuid 3apsa. Crpoenme artoma. lIpoBogHuku u
TUAJIEKTPUKHU. 3aKOH COXPAaHEHHUs JIEKTPUUECKOTO 3apsia.

DIJIEKTPUYECKUN TOK. YCJIOBHUSI CYIIECTBOBAHUS AJIECKTPUUYECKOTO TOKA. VICTOYHMKM MNOCTOSIHHOTO TOKa. JlencTBus
ANEKTPUYECKOr0 TOKA (TEIJIOBOE, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUI TOK B )KHJIKOCTSX U Ta3ax.

Onektpuueckass nenb. Cuna Toka. OnekTpuyeckoe HanpsbkeHrne. CONpOTHBIEHHE MPOBOAHUKA. Y IENIBHOE
CONPOTHUBIIEHUE BenlecTBa. 3akoH OMa Ji1s yuacTtka nend. [locnenoBarenpsHoe U MapamieIbHOE COEIMHEHNE ITPOBOIHUKOB.

PaGota u ™MomHOCTh 23yiekTpuueckoro Toka. 3akoH Jxoyns—JleHma. OnexkTpuyeckue Iend W MOTpeOuTenu
ANEKTpUYECKOi s3Hepruu B ObITy. KopoTkoe 3ambikaHue.

[ToctostHHbIE MarHUTHl. B3anmoaeicTBUE MOCTOSIHHBIX MarHuTOB. MarHutHoe moJsie. MarHutHoe moJie 3eMJIM U €ro
3Ha4YEHHE I KU3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE 1oJI€ AIEKTPUYECKOro ToKa. IIpumMeHenne 31eKTpOMarauToB B
TeXHUKe. J[efiCTBME MAarHUTHOTO MOJS HAa IMPOBOJHUK C TOKOM. DJIEKTPOJIBHUIaTelb IMOCTOSHHOTO TOKa. Mcnosib3oBaHue
AJIEKTPOJIBUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apazes. SABneHue anekTpoMarHuTHON nHAYKIUKU. [IpaBuno Jlenma. Dnexkrporenepatop. CrocoObl MOTyUYEeHUS
ANEKTPUUECKON SHEPTHH. DIEKTPOCTAHIIMU HA BO30OHOBIIIEMBIX MICTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJIeKTpU3aIus Tell.

JIBa poaa 3JIEKTPUYECKUX 3apsII0B U B3AUMOJICHCTBUE 3aPSKEHHBIX TEI.
YCTpOUCTBO U IEUCTBUE HJIEKTPOCKOIA.

DIIEKTPOCTATUYECKAS] UHAYKIIHS.

3aKOH COXPAHEHMS JIEKTPUYECKHUX 3aPSI0B.

[IpOBOIHUKY U JUBTIEKTPUKH.

MopaenupoBaHue CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
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8. M CTOYHMKHM MOCTOSHHOTO TOKA.
JIeHiCTBUSA DIEKTPUYECKOTO TOKA.

10. DJNEKTPUUYECKUI TOK B KHUJKOCTH.

11. ['a30BBIU pa3psia.

12. I3MepeHne cuiibl TOKa aMIEPMETPOM.

13. I3MepeHne 3JIeKTPUIECKOTO HANPSKEHUS BOJIBTMETPOM.

14. Peoctar u Mmara3suH CONPOTHUBIICHUN.

15. B3anmoneicTBue NOCTOSIHHBIX MAarHUTOB.

16. MonenupoBaHrue HEBO3MOXXHOCTHU Pa3/IeNICHUs] MOJIOCOB MarHuTa.

17. MonenupoBaHUE MATHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.

18. OmbIT OpcTena.

19. MaruuTHOE MoJie TOKa. DJIEKTPOMArHUT.

20. JleficTBME MAarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

21. DNEKTPOABUTATENb ITOCTOSTHHOTO TOKA.

22. MccnenoBaHue ABJICHUS AJIEKTPOMArHUTHON MHTYKIIVH.

23. OnbiTel Papages.

24. 3aBUCUMOCTb HAMPABJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUM €r0 BOSHUKHOBEHUS.

25. DIEKTPOreHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomel u onvimol.

OnbITHl 10 HAOTIOICHUIO STICKTPU3AIMH T MHAYKIIUEH U MPU COMPUKOCHOBEHHH.

Uccnenosanue aecTBUSI JIEKTPUUYECKOTO MOJIS Ha MPOBOJHUKH U JTUJICKTPUKH.

COopka u npoBepka padbOThI JIEKTPUUYECKON IIENU MOCTOSHHOTO TOKA.

N3MepeHue u peryJinpoBaHue CUIIbI TOKA.

N3MepeHue U peryJimpoBaHUe HANIPSAKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Y€pe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpA U HANPSHKEHUS Ha

pesucrope.

7. OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUYECKOIO COMPOTUBIICHUS MPOBOAHUKA OT €r0 JJIMHBI, IJIOIIAIN
MOMEPEYHOT0 CEYEHUs U MaTepuaa.

8. IIpoBepka npaBuiia CIOKEHUS HAMPSHKEHUM TTPU NOCJIEI0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB.
[IpoBepka npaBuia AJig CUIbI TOKA MPU MApaIIEIbHOM COETMHEHUN PE3UCTOPOB.
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10. Onpezenenue padboThl NEKTPUYECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.

11. OnpesesieHne MOITHOCTH 3IEKTPUYECKOr0 TOKA, BBIAEISIEMOM Ha PE3UCTOPE.

12. MccnenoBanye 3aBUCUMOCTHU CHIIBI TOKA, MAYLIETO YepPe3 JIAMIIOUKY, OT HAIPsDKEHUS Ha HEW.

13. Onpenenenne KIIJI narpeBarensi.

14. UccnenoBanne MarHMTHOTO B3aUMOJIEUCTBUSA MMOCTOSIHHBIX MarHUTOB.

15. I3yueHne MarHuTHOTO TMOJIsl TOCTOSIHHBIX MAarHUTOB IIPU UX OOBEUHEHUU U Pa3/CIICHUN.

16. MccremoBanue IEMCTBHS AIEKTPUYECKOTO TOKAa HA MATHUTHYIO CTPENIKY.

17. ONBITHL, IE€MOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIbI B3aUMOJECHCTBHUS KAaTyIIKH C TOKOM M MarHuTa OT CHJIbI TOKAa U
HaIIPaBJICHHS TOKA B KaTYIIKE.

18. MI3yueHue AeicTBUS MAarHUTHOTO MOJISl HA IIPOBOJHUK C TOKOM.

19. KoHCcTpyHpoBaHue U U3y4eHUE padOThl AIEKTPOJBUTATENS.

20. M3mepenne KIIJ[ anekTpoaBUrareibHONM yCTaHOBKHU.

21. ONBITBL 1O UCCJENOBAHMUIO SIBIICHUS AJIEKTPOMATHUTHON MHAYKIMHU: HCCIEIOBAaHUE W3MEHEHUM 3HAYEHUSA U
HaIlpaBJICHUS] UHIYKIUOHHOTO TOKA.

9 KUIIACC

Pasznen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe aBvxkeHue. MarepuasibHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXAHMYECKOTO JABUKECHUS.
PaBHOMepHOE npsMONMHENHOE IBHKeHUE. HepaBHOMEpHOE NpsAMOIMHENHOE ABMKEeHHE. CpeaHsass U MIHOBEHHAs] CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenne. PaBHOyCKOpeHHOE NpsMoJiHeHoe IBmkeHue. CBoboiHoe najgenue. Onbithl [Manmes.

PaBHOMepHOE nBWKEeHHWE MO OKpyxkHOCTH. llepwon w dacrora oOpamieHus. JluHeliHas W yrjioBas CKOPOCTH.
I{eHTpOCTpEMUTENIBHOE YCKOPEHHUE.

ITepseb1it 3akoH HeroroHa. Bropoii 3akoH Hetotona. Tperuit 3akod HeroroHa. [IpuHumn cynepno3uuuu cuil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHUS CKOJIBKEHUS, CUjla TPEHUS MTOKOs, IPYTUe BUABI TPEHUS.

Cuna TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOpeHHe cBOOOHOTO najaeHus. JIpmxenue mianet Bokpyr ColHua.
IlepBas kocMHuueckas CKOpOCTb. HEBECOMOCTD U Ieperpy3KH.

PaBHOBecue matepuanbHOl TOUYKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue TBEPIOIO Tea € 3aKPEIIEHHON OCHIO
BpamieHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynsc Tena. 3menenune umnyibsca. FMiynbse cuiibl. 3aKOH COXpaHEHUs UMITyJibca. PEakTUBHOE ABMKECHUE.



Mexanuueckass paboTa W MOIIHOCTh. PaboTa cui TSKECTH, YNPYroctd, TpeHus. CBs3b J3HEPrud U padOTHI.
[loTeHnManbHass J>HEPrUsl Tejla, MOAHATOTO HAJ IOBEPXHOCTHIO 3eMid. lloTeHumanbHas SHeEprus CKaToOM NPYKHUHBL
Kunernueckas sHeprus. TeopeMa 0 KHHETUYECKON IHEPTUU. 3aKOH COXPAHEHHSI MEXAHUYECKOU SHEPTHH.

JHemoncmpayuu.

Hab6nronenue MexaHMuecKoro JIBHKEHUSI TeJla OTHOCUTEIBHO Pa3HbIX Tell OTCUETa.
CpaBHeHUE IMyTel U TPACKTOPUM IBHKEHUSL OJHOTO U TOTO K€ TeJa OTHOCUTENBHO Pa3HbIX TEJ OTCUETA.
N3mepenne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.
Hccnenoanne npu3HaKkOB PaBHOYCKOPEHHOTO IBUKEHUS.
HabitoieHue nBMKEHUs Tella 0 OKPYKHOCTH.
HabntoieHne MexaHMuYecKuxX SIBICHUM, MPOUCXOASIIUX B cucteme orcuéra «Tenexka» mpu €€ paBHOMEPHOM U
YCKOPEHHOM JIBU’KEHUH OTHOCHTENIbHO KaOuHeTa (PU3UKU.
3aBHUCUMOCTb YCKOPEHUS TeJIa OT MACChI TeNa U ICUCTBYIOLIEN Ha HETO CHJIBI.
8. HaOmroneHue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.
W3MeHenue Beca Teia pyu yCKOPEHHOM JBHKECHUU.
10. [lepenaya nmmynbsca npu B3auMOJIEUCTBUM TE.
11. [IpeoOpa3zoBaHus SHEPTUM NPU B3aUMOIECHCTBUU TEll.
12. CoXpaHEHHUE UMITYJIbCA IIPU HEYNIPYTOM B3aUMOJEHCTBUH.
13. CoxpaHeHHe UMITYJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
14. HaOmioieHre peakTHBHOTO JIBUYKEHUSI.
15. CoxpaHeHHe MEXaHUYECKOM 3HEePTUr Ipyu CBOOOIHOM NaJACHUU.
16. CoXpaHEHHE MEXAaHUYECKOW SHEPTUU ITPU ABUKEHHUH TEJIA MO AEHCTBUEM NIPYKHUHBI.
Jlabopamopnsie pabomul u onvimol.
1. KoHcTpyHnpoBaHue TpakTa i pa3roHa U JajJbHENIIEr0 PpAaBHOMEPHOTO JIBUKEHHUS IIAPUKA WUJTU TEIICKKH.
2. Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUs OpyCcKa WK ABM)KEHUS IapUKa 110 HAKIOHHOW MIOCKOCTH.
3. OmnpexneneHue yCKOpEHUs Teja MIPU pAaBHOYCKOPEHHOM JBUKEHHUH MO0 HAKJIOHHOM MIIOCKOCTH.
4. VccnenoBaHue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBHXKEHHUH 0€3 HauaJbHOM CKOPOCTH.
5
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[IpoBepka runoTe3bl: €Ciau MpU PAaBHOYCKOPEHHOM JBMKEHUHM 0€3 HadyallbHOM CKOPOCTH IMYyTH OTHOCSATCS KaK Psif
HEUYETHBIX YHCEJ, TO COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBHI.

UccnenoBanue 3aBUCUMOCTH CUJTBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JaBJICHUS.

Omnpenenenre kodhuIeHTa TPEHUS CKOJIBKEHUS.
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8. OmnpeneneHue KECTKOCTU MPYKUHBI.

9. Omnpexnenenue pabOTHI CUJIbI TPEHUS IPU PABHOMEPHOM JIBUKEHUHU Te€JIa 10 TOPU30HTAIBHOU MOBEPXHOCTH.

10. Onpenenenne pabOThl CHIIBI YIIPYTOCTA HPU MOABEME Ipy3a C UCIOIH30BAHUEM HEMOABUYKHOTO U IMOJBHKHOTO

OJIOKOB.

11. MI3yueHue 3akOHa COXpAHEHUS YHEPTUH.

Pa3ngen 9. MexannuecKue KoJ1e0AaHUA M BOJIHEI.

KonebarensHoe nemxkenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHUH: TTEPUOI, YACTOTa, aMILTUTy1a. MaTeMaTu4ecKuii 1
NPpY>XKUHHBIN MasTHUKU. [IpeBpaiiienre 3Hepruu npu Kojie0aTeIbHOM JIBHDKECHUU.

3aryxaromniue Kojiebanus. BeiHykaeHHbIe KoieOaHus. Pezonanc. Mexanumdeckue BOJIHBL. CBOHCTBA MEXaHHYECKHX
BOJIH. [IpojoJsibHBIE W TOMNEpeYHbI€ BOJHBI. J[JTMHA BOJHBI M CKOPOCTh €€ paclpocTpaHeHus. MexaHWYeCKHE BOJIHBI B
TBEPAOM TeJe, CEICMUYECKHUE BOIHBI.

3ByK. ['poMKOCTB 3ByKa H BbicOTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk U yabTpa3ByK.

Jlemoncmpayuu.

1. Habmronenue konebaHui TeJ MO ISUCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.

2. HaGmronenue xonebanuii rpy3a Ha HUTU U Ha TIPY)KUHE.

3. HaOGnroneHue BBIHYKIEHHBIX KOJIeOaHUN U pe30HaHca.

4. PacnpocTpaHeHue NpoJ0JIbHBIX U MOMEPEYHBIX BOJH (HA MOEIHN).

5. HaOGnroneHue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKUI PE30HAHC.

Jlabopamopnuie pabomel u onvimol.
OnpeneneHre 4acTOThI U MEpUOJia KoJeOaHU MaTeMaTUYECKOTO MasSTHHKA.
OnpeneneHre 4acTOThI U MEPUOJIa KOJIeOaHUN MPYKUHHOTO MasiTHUKA.
WccnenoBanue 3aBUCUMOCTHY TIEPHO/Ia KOJICOAHMIA MTOBEIIIEHHOTO K HUTHU TPy3a OT JIJTMHBI HUTH.
WccnenoBanne 3aBUCUMOCTH TIEpHO/ia KOIeOaHUid MPYKMHHOTO MasSTHUKA OT MacChI TPy3a.
[IpoBepka HE3aBUCUMOCTH MEpUOJIa KOJIeOaHU rpy3a, MOABEHIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh TepuoAa KOJICOAHUN TPYKUHHOTO MasATHUKA OT MacChl TIpy3a H
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KECTKOCTU MPYKHUHBI.
7. W3mepenue yckopeHust CBOOOTHOTO MaCHHS.
Pasznen 10. DiekTpoMarauTHoOe 1oJjie M 3JIEKTPOMATHUTHBIE BOJIHBI.



DJIEKTPOMarHUTHOE  TOJIE.  JJEKTPOMAarHWTHbIE  BOJIHBI.  (CBOMCTBA  DJIEKTPOMAarHUTHbIX  BoOJIH.  [lIkama
ANIEKTPOMATHUTHBIX BOJIH. MICOIB30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOU CBSI3U.
DneKTpoMarHuTHas rpupoja ceeta. CkopocTh cBeTa. BomHOBEIE CBOWCTBA CBETA.
JHemoncmpayuu.
1. CBolCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOKCTBA CBETA.
Jlabopamopnwie pabomuel u onvimol.
1. M3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C IIOMOIIbI0 MOOMIIBHOTO TeIePOHA.
Pa3zges 11. CBeToBbBIC AABJICHUS.
JIyueBass monenb cBeta. Mcrounuku cera. IIpsmonuneiiHoe pacnpocTpaHeHue cBera. 3arMeHust ConHua u JIyHbI
Ortpaxenue ceta. [Lnockoe 3epkasio. 3aKOH OTPAXKEHUS CBETA.
[Ipenomiienue cBera. 3aKOH mpesnomiieHus cBeTa. [loHOe BHYTpEeHHEE OTpa)kKeHWe cBeTa. VICronab30BaHME MOJHOTO
BHYTPEHHETO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX.
JIunza. Xox nydeit B nuH3ze. OnTuueckas cuctema (oroamnmnapara, MUKPOCKOIa M TelecKomna. a3 kak ontuyeckas
cucreMa. bam3opyKocTh U JalnbHO30PKOCTb.
Pasznoxenue 6enoro ceera B criektp. OnbiTel HetoToHA. CliokeHHe CeKTpalbHbIX [IBETOB. Jlucnepcus cBera.
Jlemoncmpayuu.
[IpssMonuHEHOE pacIpOCTPAHEHUE CBETA.
OtpaxkeHue cBeTa.
[Tonyuyenue n300pakeHUi B IMJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
IIpenomiienue cBera.
OnTHYECKUN CBETOBO/L.
Xon ayyeil B cobuparoiiei JInH3e.
XO0q 1y4yel B pacCenBaroILIE! JINH3E.
[Tonyuenue n300paxxeHUi ¢ TOMOUIBIO JTUH3.
[Ipunuun aeiictBus oToanmnapara, MUKpPOCKONA U TEJIECKOMA.
10. Monens rinasa.
11. Paznosxenue 0enoro cBera B CIEKTP.
12. [lomyuenue Oenoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.
Jlabopamopnwie pabomuel u onvimol.
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WccnenoBanue 3aBUCUMOCTH yTila OTPAKEHUSI CBETOBOTO JIyya OT yTiia NaJeHHUs.

N3yuyeHne XxapaKTEepUCTUK U300paKeHUs MIPEAMETa B INIOCKOM 3€pKalle.

HccnenoBanue 3aBUCUMOCTH yTila MPEJOMIIEHHS] CBETOBOTO JTyda OT YIJIa MMaJ€HUs Ha TPAHULIE «BO3TyX—CTEKIIO.
[Tonyuyenue n300pakeHUi ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Omnpenenenre (OKYCHOTO PACCTOSHUSI U ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.

OMNBITHI 1O Pa3JIoKEHUIO OEJIOT0 CBETA B CIEKTP.

OnbITHI 110 BOCTIPUATHIO I[BETA MPEAMETOB IIPU WX HAOIIOJCHUN Yepe3 IBETOBBIC (DUIIBTPHI.

Pa3)1e.11 12. KBaHTOBBIC ABJICHUS.
OneiTel Pezepdopna u manerapHas Mojaens atroma. Moaens aroma bopa. Mcmyckanue v TOTJIONIEHHE CBETa aTOMOM.

KBantbl. JInHEHYaThIE CIEKTPBI.

PannoaktuBHOCTh. Anb(a-, OeTa- 1 ramma-uziyuenus. CTpoeHre aToMHOro siaipa. HykiioHHas Moiesib aTOMHOTO siipa.
N3otomnsl. PannoakTuBHbIe peBpaiienus. llepuoa nomypacnaga aTOMHBIX szIep.

SAnepHbie peakuny. 3aKOHBI COXPAHEHUS 3apsJ0BOTO U MACCOBOIO YHCEN. DHEPIUs CBA3U aTOMHBIX s1ep. CBA3b MaccChl
v dHepruu. Peakuuu cuHTesa u nenenus suaep. Mcrounuku sHeprun CosHLa U 3BE3].

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31y4YEHUN HA )KUBBIE OPTraHU3MBI.

Jlemoncmpayuu.

1
2
3
4.
5
6

CnexTphl U3ITy4eHUs U MOTJIOIIEHHUS.

CrexTpbl pa3IM4YHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Bunbcona.

PaboTa cuéTunka HOHU3UPYIOLIUX U3TYUEHUH.

Perucrpanus uzinydeHus NpupoAHBIX MUHEPAJIOB U MMPOAYKTOB.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

Habioienne CrtomHbIX ¥ JIMHEHYAThIX CIEKTPOB U3ITyUEHUSI.
HccnenoBanue TpEKOB: U3MEPEHUE SHEPTUU YACTULIBI IO TOPMO3HOMY Iy TH (110 oTOrpadusim).
N3mepennie paanoakTUBHOTO (hOHA.

IToBTOpPHUTEIHLHO-00001IAIOIIUIA MOAYJIb.

[ToBTOpHUTENTHEHO--0000ITAIONINN MOYJTb PEAHA3HAYEH SISl CUCTEMATU3AINK U 0000IIEHHS TTPEIMETHOTO COJEPKAHUS
U ONBITA JACSITEIIBHOCTH, MPUOOPETEHHOTO TPH W3YYEHUHM BCETO Kypca (M3MKH, a TaKkKe ISl TIOJITOTOBKH K OCHOBHOMY
rocyJapCTBEHHOMY dK3aMeHy Mo (hu3uKe isi 00yUYaroIuXcsl, BIOPABIIKUX 3TOT yU€OHBIN MpeaMeT.



IIpy u3y4eHUM NAHHOIO MOZYJIS PEAIU3YIOTCA U CUCTEMATU3UPYIOTCS BHUABI JESATEIBHOCTH, Ha OCHOBE KOTOPBIX
o0ecrieunBaeTCs JOCTIKEHUE MPEIMETHBIX M METANpeAMETHBIX IIaHUPYEMBIX Pe3yJIbTaToB OO0y4eHHs, (QopMHUpYyeTCS
€CTECTBEHHOHAY4YHAasi TPaMOTHOCTh: OCBOCHHE HAYUYHBIX METOJOB MCCIECAOBAHUS SBJICHUM NPUPOJBI U TEXHUKH, OBJIAJICHUE
YMEHUSIMU OOBICHATh (PU3NUYECKUE ABJICHUS, IPUMEHSIS IOJyUYEHHbIE 3HaHUs, pelIaTh 3a7a4d, B TOM YHUCIIE KaU€CTBEHHBIE U
JKCIIEPUMEHTAJIbHBIEC.

[IpyHIMNIMATBHO AESITENBHOCTHBIM XapaKTep AAaHHOTO paslena peanu3yeTcss 3a CYET TOro, 4To oOydaroluecs
BBITIOJIHSIOT 33JJaHKsI, B KOTOPBIX UM IIPEIaracTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUW PACO3HABaTh U HAYYHO OOBSICHATh (PU3NUYECKHE SBICHUS B OKPYKAIOIIEH MPUPOIE U
IIOBCEIHEBHOM KU3HU;

UCIIOJb30BaTh Hay4yHbIE METOJbl HCCIENOBaHUS (DU3MUYECKUX SBJICHHUHA, B TOM YHUCIE JUIsI MPOBEPKH THUIIOTE3 U
ITOJTyYEHHUSI TEOPETUUECKUX BBIBOJOB;

OOBSACHATh HAy4YHbIE OCHOBBI HamOoJiee BaKHBIX JOCTH)KEHH COBPEMEHHBIX TEXHOJIOTHM, HampuMep, MPaKTHYECKOro
WCIIOJIb30BaHUs PA3IMYHBIX UCTOYHUKOB YHEPTHM HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHUS BCEX MU3BECTHBIX BUIOB
DHEPIUHu.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

N3yuenne ¢u3mkum Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS HAMpaBICHO Ha OCTIKCHHE JHUYHOCTHBIX,

MCTAIIPCAMCTHBIX U IIPCAMCTHBIX 06p2130BaTeJ'ILHBIX PE3YJILTATOB.

B pesynbrare uzyueHus Gpu3MKu Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHus y oOydaromnierocsi OyayT chopMHUpOBaHBI

cieayromue JIMIYHOCTHBIC PC3YJIbTAThI B HaCTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUSA:

— IPOSIBJIICHHE UHTEpPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PU3NYECKON HAYKU;

— HEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUNCKUX YUEHBIX --(PU3HKOB;

2) rpamJaaHCKOro M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

— TOTOBHOCTb K AaKTMBHOMY YYacTHIO B OOCYKJIE€HUH OOIIECTBEHHO 3HAUMMBIX U 3THYECKUX IMPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3HUKY;

— OCO3HAHMUE BAXHOCTU MOPAJIbHO--3TUYECKUX ITPUHLIUIIOB B JAEATEIBHOCTH YUEHOTO;

3) 3¢TeTU4eCKOro BOCIIUTAHMSI:

— BOCIPUSATHE ACTETUYECKUX KAveCTB (PU3NYECKOM Haykuh: €€ TapMOHUYHOIO MOCTPOEHHMS, CTPOTOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

— OCO3HaHHE IIEHHOCTH (PM3UYECKOM HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHIA,
BAKHEMIIEN COCTABIAIOIIEH KyIbTYPBHI;

— pa3BUTHE Hay4YHOH JII0003HATEIILHOCTH, MHTEPECA K UCCIIEI0BATENBCKOM 1EeATEIbHOCTH;

5) dopmupoBaHus KyJbTYPHI 310POBbS U IMOIUOHAIBHOTO 0JIATOINOJIY YU

— OCO3HaHWE ILIEHHOCTH 0e30macHoro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJOTHMYECKOM MHpPE, BaXXHOCTHU MpPaBUII
0e30MacHOr0 MOBEACHUS HA TPAHCIOPTE, Ha JOpOrax, C JIEKTPUUYECKHUM U TEIUIOBBIM O0OpPYIOBaHHEM B JIOMAalIHUX
YCIOBUSIX;

— c()OpMUPOBAHHOCTb HAaBbIKA PEQIIEKCUH, TPU3HAHUE CBOETO IIPaBa Ha OIIMOKY U TAKOTO )K€ IIpaBa y Apyroro 4yejaoBeKa;
6) TPy10BOIr0 BOCIIUTAHMS:



— aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTeIbHON OpraHu3allid, TOPoja, Kpas)
TEXHOJIOTHUYECKOU M COLIMAIbHOM HAMPaBJIECHHOCTH, TPEOYIOIIMX B TOM YHCIIC U (PU3NUESCKUX 3HAHUM;

— HHTEPEC K MPaKTUUYECKOMY M3YUYEHHUIO Mpodeccuit, CBSI3aHHBIX C (DU3UKOMT;

7) 3K0JIOrH4eCKOro BOCIIUTAHUS

— OpUEHTAIMS Ha TpUMEHEeHHE (U3NYECKUX 3HAHUM JUIsl pelIeHus 3a/1ay B 00JIaCTU OKPY KAIOIIEH Cpe/ibl, TIIaHUPOBAHUS
MOCTYIKOB U OLIEHKU WX BO3MOKHBIX MOCJIEICTBUM JIsl OKPYKAIOLIEH CPEIbI;

— OCO3HAHME TJI00ATHHOTO XapaKTepa AKOJOTUUSCKUX MPOOIeM U MyTeH UX PEIICHHUS;

8) apanTanuu K U3MEHSIOIMMCS YCJI0BHSIM COIUAIbHON M NPUPOJIHOI Cpeabl:

— MOTPEOHOCTh BO B3aUMOJCHCTBUM TPU BBINOJHEHUU HUCCIEJOBAHUM M TMPOEKTOB (DU3UYECKOW HAMPABICHHOCTH,
OTKPBITOCTh OIBITY U 3HAHUSIM JPYTHUX;

— TMOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTUUECKYIO JEATEIbHOCTD;

— MOTpeOHOCTH B ((OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4KCIie (OPMYJIUPOBATH UAECH, TOHATHUSI, TUIIOTE3bI O (PU3NYECKUX
00BbEKTaxX M SBIICHUSX;

— 0CO3HaHME AeUIIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTU (PUBUKY;

— IJJAHUPOBAHKUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3UUECKUX 3HAHUIA;

— CTPEMJICHHE aHaJU3UPOBaTh W BBIABISATH B3aMMOCBS3U IMPUPOABI, OOIECTBA M HSKOHOMHUKH, B TOM YHCIE C
HCIIOJIb30BaHUEM (PU3MUECKUX 3HAHUM;

— OIIEHKA CBOUX JICHCTBUM C YUETOM BIUSHUS HA OKPYKAIOILYIO CPEY, BO3MOKHBIX II100AIbHBIX TTOCJIECICTBUM.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynbraTe ocBoeHUs porpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHus y oOydaromierocs OyayT

chopMHpPOBaHbI MeTalpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE I[MO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIEC ICHCTBUS,
KOMMYHUKATHUBHBIC YHUBEPCATIbHbIC YUCOHbBIE ACHCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YICOHbIE TCUCTBUS.

Ilo3HaBaTeqbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

Ba3oBble Jijornyeckue geiicTBHA:

e BBIBJISITH U XapaKT€PU30BATh CYIIECTBEHHBIEC MPU3HAKU OOBEKTOB (SIBJICHUN);



yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KilacCU(UKAIIMU, OCHOBAHUS JUIsl 000OIIEHUS U CPABHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pACCMAaTPUBAEMbIX (paKTaxX, JAHHBIX U HAOIIOJIEHUAX, OTHOCSIIUXCS K
(bU3HUECKUM SIBJICHUSIM;

BBISIBJIATh TPUYHUHHO--CJIEJICTBEHHBIE CBSI3M NMPHU M3YYEHUU (PU3HYECKHUX SIBIEHUM M MPOLIECCOB, JIEJIaTh BBIBOJBI C
HCIIOJIb30BAaHUEM JICNYKTUBHBIX M HWHIYKTUBHBIX YMO3aK/IIOUCHHUW, BBIJIBUTATh THUIOTE3bl O B3aUMOCBS3IX
(bu3HUEeCKUX BEJIUYUH;

CaMOCTOSTENIbHO BBIOMpaTh CMoco0 pelieHus y4eOHON (u3nyeckod 3agauu (CpaBHEHUE HECKOJIBKMX BAapUAHTOB
penieHus1, BBIOOp Hanbosiee MOAXOASAIIEr0 C YYETOM CaMOCTOSITENBHO BBIIEICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBarTe/bCKHe AeiiCTBUS.

HCITOJIH30BaTh BOMPOCHI KaK MCCIICOBATEIHCKAN HHCTPYMEHT ITO3HAHMS;

IIPOBOJIMTH 10 CAMOCTOSTEIFHO COCTaBJIEHHOMY ILJIaHY OIIBIT, HECIOKHBIN (DU3NUECKUN IKCIIEPUMEHT, HEOOJIbIIIOE
ucciaea0BaHue (PU3NUECKOTO SBICHUS;

OIICHWBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTH HWH(OpPMAIIO, TOIYYECHHYI0O B XOJI¢ HCCJICIOBAHMS WA
IKCIIEPUMCHTA;

CaMOCTOSITeNIbHO (popMyIuMpoBaTh 00OOIIEHWS M BBIBOJBI 1O pe3ysbTaTaM IMPOBEAEHHOTO HAOJIOJACHUS, OIIbITA,
UCCIICIOBAHNS;

IIPOTHO3UPOBATh BO3MOXKHOE JaJIbHEHIIICe pa3BUTHE (PU3NUSCKUX IPOIIECCOB, a TAK)KE BBIABUTATH MPEIOI0KCHHS
00 WX pa3BUTUHU B HOBBIX YCIIOBUSX U KOHTEKCTAX.

Pab6ora ¢ undpopmanmeii:

NPUMEHSTh Pa3JInYHbIE METO/bI, HHCTPYMEHTBl M 3allpoChl NMpPU TMOUCKE M O0TOOpe MH(POpMAIMHU WIM JAHHBIX C
y4€TOM NMPEeJIOKEHHOHN yueOHoM pu3nueckoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH WH(OPMALIMIO Pa3IMYHbBIX BUIOB U (HOPM MpEICTaBICHHS,
CaMOCTOSITENIFHO BBIOMpATh ONTHMAaJbHYI0 (hopMy mpencTaBieHHs WHOOPMAIMUA W WILIIOCTPUPOBATH PEIIaeMbIe
3aJla4¥ HeCJIOKHBIMUA CXEMaMH, ArarpaMMaMu, HHOW rpadukoii U MX KOMOMHAIMSIMH.

KoMMmyHMKaTHBHBIE YHMBEPCAJbHbIE YYeOHbIe NeHCTBHA:

B XOJIe OOCYXJIeHHs y4eOHOTO MaTepuaia, pe3yiabTaToB JabOpaTOPHBIX padOT U MPOEKTOB 3a/laBaTh BOIPOCHI MO
CYIIECTBY OOCY>KIaeMOW TEeMbl W BBICKA3bIBaTh HJICH, HAICJICHHbIE Ha pEIIEHUE 3aJa4d M TOJJepKaHUE
0J1arokenaTeabHOCTH OOIIECHHUS;



COTIOCTABJIATH CBOU CYXKJEHUS C CYKICHUSIMH JAPYTUX YYaCTHHKOB JMajora, OOHapy>KMBaTh paziu4ve U CXOJICTBO
MMO3UIINH;

BBIPAJKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATh PE3YJIbTAThl BBIIOJHEHHOTO (PU3MYECKOrO0 ONbITa (3KCIEPUMEHTA, HCCIEI0BAHMS,
IIPOEKTA);

[NOHMMAaTh M HCIHOJB30BaTh MPEUMYIECTBA KOMAHIHOM M WHIMBUIYaJbHOW pabOTHI MPHU PEIICHUU KOHKPETHOM
bu3uYecKon MpooIeMbI;

MPUHUMATh LEIN COBMECTHOU JEATEIbHOCTH, OPTraHU30BbIBATH JIEUCTBHS MO €€ JOCTHKEHUIO: PACTIPEAENISTh POJIH,
00CyX/1aTh MPOLECCHI U PE3YJIBTATHI COBMECTHOM pabOThl, 000011aTh MHEHHSI HECKOJIBKUX JTIOJIEN;

BBIMIOJIHATH CBOKO YacTh PalOTHI, TOCTUTasi KAYECTBEHHOTO pe3yJbTaTa MO CBOEMY HAIMpPABICHUIO U KOOPAUHUPYS
CBOM JICUCTBUS C IPYTHUMHU YI€HAMU KOMaH/IbI;

OLICHMBATh KauyeCTBO CBOET0 BKJIaJa B OOUIMM MPOAYKT MO KPUTEPHUSAM, CAMOCTOSITENBHO C(HOPMYIHPOBAHHBIM
YYaCTHHUKAaMHU B3aUMOJICHCTBUS.

PeryasiTuBHbIe yHUBeEpPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusanus:

BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalHUsIX, TPEOYIOIIUX Il pelieHns (PU3MUecKUX 3HaHUil;
OpPUEHTHPOBATHCS B PA3IMYHBIX MOJIXOJaX NPUHATUS PELIeHUH (MHAMBHUAyalbHOE, MPUHITHE PEIIECHUs B TPYIIIIE,
MPUHATUE PEIICHUN TPYIIOoi);

CaMOCTOSITENIFHO COCTABJIATH AJITOPUTM pEIICHUS (PU3NYECKOW 3aJaydl WM IJIaHa MCCIEAOBaHUS C YYETOM
MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH Mpe/jlaraéMble BAPUAHTHI PELICHUI;
JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOﬂb, AMOIUOHAJIbHBbIN NHTENJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMU U MPEJIaraTh IJIaH €€ N3MECHECHMUS;

OOBSACHSATH MPUYMHBI JOCTUKEHUS (HEIOCTHKEHHS) Pe3ybTaTOB JEATEIBLHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY
OIIBITY;

BHOCHUTH KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJ] BHIOJHEHUS (PU3UUECKOTO MCCIECIOBAHUS MM TIPOEKTA)
Ha OCHOBE HOBBIX OOCTOSITENILCTB, U3MEHUBIINXCS CUTYallMi, YCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYIHOCTEH;



OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUThb c€0s1 Ha MECTO JPYroro 4ejoBeKka B XOJE CHOpa WM JUCKYCCHMM Ha HAayyHYH TEMY, IOHMMATh MOTHUBBI,
HaMEpEHUS U JIOTHKY JIPYroro;

NpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU pelIeHUN (U3MUECKUX 33a]ad WM B YTBEP)KICHUSAX HA HAyYHbIC TEMbI U
TaKo€ K€ IPABO APYIoro.

HPEAMETHBIE PE3YJIBTATBI

K xoHiry oOydeHus B 7 KJIacce peIMETHBIC PE3yJIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y
o0y4Jaronmxcst yMEHUM:

HCIIOJB30BaTh MOHATUA: (DU3NUECKHE M XUMUYECKUE SIBJICHUS, HAOJIOJICHHE, SKCIEPUMEHT, MOJENib, TMIIOTE3a,
eIuHULIBl (U3NYECKUX BEJIMYMH, aTOM, MOJIEKYyJia, arperatHble COCTOSHMS BeliecTBa (TBEPAOE, KHUIKOE,
ra3zoo0pa3Hoe), MEXaHUYeCKOe JBWKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE, TMPSIMOJIUHEHHOE), TpPaeKTOpHUs,
paBHOCICTBYIOIIAs cuia, nedopmarius (yrnpyras, miacTuieckas ), HEBECOMOCTb, COOOIIAIONTUECS COCY/IbI;
paznuuath sBieHus (auddy3usi, TEI0BOE ABUKCHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE JIB)KEHUE, HEPABHOMEPHOE
JBIKCHUE, UHEPIIUSI, B3aUMOCHCTBUE TEJ, PaBHOBECUE TBEPIBIX TEJ C 3aKPEIUIEHHOW OChIO BpallleHUs, Mepenaya
JaBJICHUsT TBEPABIMU TelaMH, KUIKOCTIMU W Ta3zaMmH, aTMochepHOe AaBiieHHWEe, IJIaBaHUE TeJ, MpeBpalleHus
MEXaHUYECKOW IHEPTUH) TI0 OMHCAHUIO UX XapPaKTEPHBIX CBOMCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIINX JTaHHOE
busruecKoe SBICHUE;

pacrio3HaBaTh MPOSIBICHUE HM3YYEHHBIX (DU3WUYECKUX SIBJICHUU B OKPYKAIOIIEM MHpPE, B TOM 4YHCIEe (PU3HUECKUE
SIBJICHUS B TIPUPOJIE: MPUMEPHI JBMKECHUS C PA3TUYHBIMU CKOPOCTSIMH B KUBOW U HEKUBOUM NIPUPO/IE, JCHCTBUE CUIIBI
TPEHUSI B MIPHUPOJIC U TEXHUKE, BIMSHUE aTMOC(HEpPHOTO JABJIEHUS HA KMUBOW OpraHW3M, TUIaBaHUE PHIO, phIYard B
TEJE YeJOBEKa, MPH OTOM NEPEBOAUTH MPAKTUUYECKYIO 3a7ady B y4eOHYIO, BBIICNSATH CYIIECTBEHHBIC CBOWCTBA
(mpu3HakK) GU3NIECKUX SIBJICHUM;

OTMCHIBATh M3YUYCHHBIC CBOWMCTBA TeJ U (DU3UYECKHUE SIBICHUS, UCMONb3ys (DU3NUECKUE BEIUYMHBI (Macca, 00bEM,
MJIOTHOCTh BEILIECTBA, BPEMsl, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIA TSKECTH, BEC Teja, Cujia
TpeHUs, JAaBieHUE (TBEPAOrO Tela, KUIKOCTH, Ta3a), BBHITAJIKWBAIONIAS CUJIa, MEXaHWYecKas pabdoTa, MOITHOCTD,
IJICY0 CHJIbI, MOMEHT CHJIbI, KO3(P(UIIMEHT MOJE3HOTO JEUCTBUS MEXaHW3MOB, KMHETHUYECKAas W TMOTCHIUAbHAS
SHEPruUs), MPU ONMMCAHUM MPABWIBHO TPAKTOBATh (PU3UUYECKUN CMBICT MCHOJb3YEMbIX BEJIMUYMH, UX 0003HAYEHUS U



eAUHUIBI (PU3UYECKUX BEIWYUH, HAXOJIUTh (OPMYJIbl, CBSA3BIBAIONINE JAHHYIO (PU3UUYECKYIO BEJIMYUHY C JIPYTUMU
BEJIMYMHAMU, CTPOUTH IpaKi U3yYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEJIIHYUH;

XapaKTepHu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBJICHUS M MPOIIECChI, MCMOb3Yys IpaBuia CIOXKEHUS Cui (BIOJIb
OJHOM mpsmMoit), 3akoH ['yka, 3akoH I[lackamns, 3akoH Apxumena, IpaBUIO paBHOBECHS phiuara (0J0Ka), «30J10TOe
MPaBUJIO» MEXAHUKH, 3aKOH COXpPAaHEHHUS MEXaHMYECKON IHEpruH, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA U 3alIMChIBATh €70 MaTEMaTUYECKOE BBIPAXKEHNUE;

OOBACHATH (U3MUECKUE SIBJICHUS, TMPOIECChl M CBOWCTBA T, B TOM YHCIE€ U B KOHTEKCTE CHUTyallul
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISATh IPHUNHHO--CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsICHEHHE U3 1-2
JIOTUYECKHUX IIaroB C OMOpod Ha 1—2 HM3yYEeHHBIX CBOWCTBA (PU3WYECKUX SBICHUM, (PU3NUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemarh pacuéTHble 3a/1a4u B 1—2 NecTBUS, UCTIONb3Ysl 3aKOHBI U (POPMYJIBL, CBS3bIBAIOIINE (PU3NUECKHE BEINYNHBIL:
Ha OCHOBE aHAJIM3a yCJIOBUS 3aJ]aui 3alUChIBAaTh KPAaTKOE yCIOBUE, MOACTABIATh (PU3HMUECKUE BETUUUHBI B (POPMYJIbI
U TPOBOJHUTH PACUETHI, HAXOAUTh CIPABOYHBIC JIaHHBIE, HEOOXOAMMBIE [JIsi pEUIeHUs 3a/Jad, OLEHUBATH
PEaTMCTUYHOCTD MOTYUYEHHOU (PU3NUECKON BETUYUHBI;

pacrno3HaBaTh IpoOJEMbl, KOTOPbIE MOKHO PEIIUTh MPU NOMOIIM (PU3NYECKUX METOJOB, B OIMCAHUU HCCIIEAOBAaHUS
BBIICIIATH MPOBEPSAEMOE NPEAINONIOKEHUE (THINOTE3Y), Pa3iavudaTb WU HHTEPIPETUPOBATH MOJYYEHHBIM pPE3yJIbTaT,
HaXOAUTh OIIMUOKU B XOJI€ OIBITA, JeJaTh BHIBOBI IO €r0 pe3yJbTaTaM;

MPOBOAUTL OMBITHI MO HAOMIOACHUIO (U3UYECKUX SIBJICHUN WU (PU3NYECKUX CBOMCTB Tei: (PopMyIupoBaTh
MIPOBEPsIEMbIE MTPEATNOI0KEHUS, COOMPATh YCTAHOBKY U3 MPENJIOKEHHOT0 000pYI0BaHUs, 3allUChIBATh X0/ OIbITA U
(dbopMyIMpPOBaTH BHIBOIHI;

BBITIOJIHATh MpsIMble HM3MEPEHUS PACCTOSIHMS, BPEMEHM, MacChl Tena, 00bEMa, CHIBI M TEMIEpaTypbl C
UCIIOJIb30BAaHUEM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, 3aMUCHIBATH IMOKa3aHUs MPUOOPOB € Y4ETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IPOBOJUTH HMCCIIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3NYECKOM BEIUMYMHBI OT JPYroMl C HCIOJB30BAHUEM MPSMBIX
U3MEPEHUI (3aBUCUMOCTH ITyTH PaBHOMEPHO ABWXKYILErocs Telaa OT BPEMEHM IBMKEHUS TeENa, CHIbl TPEHUs
CKOJIbKEHUSI OT Beca Teljla, KauecTBa 00pabOTKH MOBEPXHOCTEH TeN W HE3aBUCUMOCTU CHJIbI TPEHHUS OT IUIOIIAIH
CONPUKOCHOBEHHUSI TeJl, CUJIBI YIIPYTOCTH OT YJJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOU
YacTH TeJla U OT IJIOTHOCTHU KUIKOCTH, €€ HE3aBUCUMOCTHU OT MJIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO MOTPYKEHO
TEJIO, YCJIOBUM TJIaBaHUA TEJN, YCIOBHM paBHOBECHs pblyara M OJOKOB), y4acTBOBaTh B IUIAHUPOBAHUU YUEOHOTO



UCCJIeIOBaHUsI, COOMpATh YCTAHOBKY M BBINIOJHSITH W3MEPEHHUsS, Clelysl MNPEeI0oKEHHOMY IUIaHy, (UKCHUpPOBAThH
pe3yabTaThl MOTYUYEHHON 3aBUCUMOCTH (PU3MUYECKHX BEJIIMYMH B BUJE NPEIJIOKEHHBIX TaOIUI[ U rpaUKOB, IeiaTh
BBIBO/IbI 10 PE3YJIbTATAM UCCIEAOBAHNUS;

MPOBOANTH KOCBEHHBIE M3MEPEHHs (PU3NYECKUX BEIUYUH (TUIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPJOTO Tefa, CHIa
TPEHUS CKOJIbKEHHUSI, JaBICHUE BO3/1yXa, BBITAIIKUBAIOIIAS CUJIA, ACHCTBYIONAs HA OTPYKEHHOE B KUIKOCTh TEJIO,
KO3 (DUIIMEHT T0JIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CIIeAys NPEJI0KEHHON UHCTPYKIMU: TPU BHITIOJTHEHUN
U3MEpPEHUN cOOMPATh IKCIIEPUMEHTANIbHYIO YCTAHOBKY M BBIUMCIISTH 3HAUEHUE NCKOMOW BETUYHMHBIL;

coOJII01aTh MTpaBuila TEXHUKHU 0€30MMaCHOCTH IpH padoTe ¢ 1abopaTOpHBIM 000PYI0BAHHUEM;

yKa3blBaTh TMPUHIUIBLI JEUCTBUS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHl, TEPMOMETP, JITUHAMOMETD,
coOo0IIaroUIMECs COCYbl, OapOMETP, phlyar, MOJBHKHBINA U HEMOJABHKHBIN OJIOK, HAKJIOHHAS TIOCKOCTB;
XapaKTEpU30BaTh MPUHITUIIBI JCHCTBUSA U3yUYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPONUCTB C OMOPOM HA UX OMHUCAHUS
(B TOM uHcne: MOAIIMIHUKH, YCTPOMCTBO BOJOMPOBOJA, THUIAPABIMYECKUI TIpecc, MaHOMETP, BBICOTOMED,
MOPIITHEBON HACOC, apeOMETP), UCTIONB3YsI 3HAHUS O CBOMCTBAX (U3UUYECKUX SBJICHUN U HEOOXOIUMbIe (DU3NUECKUE
3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH IPUMEPHI (HAXOIUTh HHGOPMAIINIO O MPUMEPaX) MPAKTUIECKOTO UCTIOIb30BaHUs (PU3MUECKUX 3HAHHUM B
MOBCEAHEBHOM JKM3HU IS oOOecnedyeHus O€30MacHOCTH TMpu OOpalieHuH C NpubopaMu U TEXHUYECKUMU
yCTpOMCTBAMU, COXPAHEHHUS 3/I0POBbS U COOJIIOICHUSI HOPM HKOJIOTUYECKOTO MOBECHUS B OKPYIKaIOILEH CpefIe;
OCYLIECTBJISATh OTOOP UCTOYHUKOB MH(popMauu B MHTEpHETE B COOTBETCTBUM C 3a/IaHHBIM MOMCKOBBIM 3alIPOCOM,
Ha OCHOBE MMEIOUIMXCS 3HAHUM U MyTEM CPaBHEHMS Pa3JIMUHBIX HMCTOYHUKOB BBIJEIATH MH(GOpPMAIMIO, KOTOpas
SIBJISICTCS] IPOTUBOPEUNBON I MOKET OBITH HEJTOCTOBEPHOM;

WCIIOJIH30BATh MPHU BBITIOTHEHUHN yUE€OHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO JTUTEPATYPy (U3MUECKOTO COJNEp KaHMS,
CIIPaBOYHBIE MaTEpHaJIbl, pecypchl ceTu MHTepHeT, BIageTh NpUéMaMu KOHCIIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus
uH(opMaIKM U3 OJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

Co371aBaTh COOCTBEHHBbIE KpPAaTKHUE MHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 MCTOYHUKOB MHGPOPMALMU
¢u3nueckoro coiepKaHus, B TOM YHCJIE MyOJWYHO JeiaTh KpaTKUE COOOIIEHUS O pe3yjbTaTax MPOCKTOB WIU
y4eOHBIX HCCIEOBaHUM, MPU ITOM TPAMOTHO HCIIOJIH30BaTh W3YUYEHHBIM MOHATUWHBIN ammapar Kypca (Qu3ukw,
CONPOBOK/IaTh BBICTYIUICHUE MPE3CHTALINENM;



ITPHU BBIIIOJIHCHUHA y‘{e6HBIX ITPOCKTOB U I/ICCJ'IGIIOBaHI/Iﬁ pacnpeaciiaTb 00s13aHHOCTH B rpynm€ B COOTBETCTBUU C
IMTOCTABJICHHBIMHU 3aJadaMM, CJICOAUTH 3a BBIIIOJIHCHUCM IlJIaHa HGﬁCTBHﬁ, AZICKBAaTHO OLICHHMBATD COOCTBCHHBIN BKJIaJ
B JCATCIIBHOCTD I'PVYIIIIBI, BBICTPAUNBATh KOMMYHHUKATUBHOC BSaHMOHGfICTBHe, Y4UTBIBAsI MHCHHUC OKPYIKAOIINX.

K xoniy oOydenus B 8 kijiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaKaTh COPMUPOBAHHOCTH Y
oOy4Jaronmxcs yMEeHUM:

UCIIOJIB30BAaTh IIOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KECHHUE aTOMOB M MOJIEKYJI, arperarHble
COCTOSIHUSI BEUIECTBA, KPUCTAJUIMYECKHME W aMOpQHBbIC Teja, HACHIIICHHBIM M HEHACHIIICHHBIH Map, BIAKHOCTb
BO31yXa, TEMIIEpAaTypa, BHYTPEHHSsS DSHEPIUs, TEIUIOBOW JBHUIATEllb, J3JEMEHTAPHBIA JJIEKTPUYECKUU 3apsii,
ANEKTPUYECKOE MOJIE, TPOBOAHUKH U TUDJICKTPHUKH, IIOCTOSTHHBIN AJEKTPUYECKUN TOK, MATHUTHOE TOJIE;

paznuyaTh SBJICHUA (TEIUIOBOE pACIIUPEHUE U CKaTHhe, TeIUlonepenaya, TEIUIOBOE paBHOBECHE, CMAaudHWBaHUE,
KamWUISIPHBIC SBJICHHS, WCHApeHHe, KOHJCHCAIMs, TUIaBJICHHE, KpHUCTAUIM3auus (OTBEpACBaHUE), KUIICHHE,
Teruionepeaavya (TEIUIONPOBOJHOCTh, KOHBEKIIMS, HW3IIyYCHHE), DSJCKTPU3AlMs TeJ, B3aUMOJCHCTBUE 3apsjoB,
JNEUCTBUSA JJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAaHUE, B3aUMOJECHCTBUE MAarHUTOB, JIEUCTBUE MAarHUTHOTO TOJISI HA
MPOBOAHUK C TOKOM, AJICKTPOMArHWTHAasi MHAYKIMS) TIO ONMKMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JE€MOHCTPUPYIOIIUX TaHHOE (PU3NUECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE WU3YUYEHHBIX (DU3UYECKUX SBJICHUM B OKPYXKAIOIIEM MHUpE, B TOM uHCIe (PU3HUECKHUE
SIBJICHUSI B TPUPOJEC: MOBEPXHOCTHOE HATSDKCHHE M KANWJUISIPHBIC SIBJICHUS B IPUPOAE, KPUCTAUIBI B MHPUPOJE,
m3nyyenre ConHila, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TymaHa, HHEs, CHera,
ANIEKTPUYECKUE SIBIIEHUS B arMmocdepe, AIEKTPUUECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE IMOJie 3eMiu, Apend
MOJIOCOB, POJIb MATHUTHOTO TOJISI JJIsl KU3HU Ha 3eMJie, MOJSPHOE CHUSHUE, IPU 3TOM IMEPEBOJUTHh MPAKTUUECKYIO
3a/1auy B y4eOHYI0, BBIJICTISITh CYIIECTBEHHBIC CBOMCTBA (IPU3HAKH ) (PU3NIECKUX SBICHUMN;

ONMKCHIBATh M3YyUYEHHbIE CBOMCTBA TEA M (PU3MUECKHUE SIBJICHUS, MCIHOJb3Yysd (PU3NYECKHUE BEIUYMHBI (TEMIlepaTypa,
BHYTPEHHSSI JHEPIUs, KOJWYECTBO TEIUIOTHI, YJEJbHAS TEIUIOEMKOCTh BEIIECTBA, YAENbHAs TEIIOTAa IUIABIICHUS,
yJAelibHas TeIJIoTa MmapooOpa3oBaHus, yAENbHAs TEIIOTa CrOpaHusl TOIUIMBA, KOA((UIIMEHT MOJE3HOro AEHCTBUS
TEIUIOBOM MAIlIUHbI, OTHOCHUTEIbHAS BJIAXHOCTh BO3AYyXa, JJIEKTPUUYECKUM 3apsil, CUJa TOKa, JJIEKTPUYECKOE
HanpsDKEHUE, COMPOTUBIEHUE TMPOBOJHUKA, YAEIbHOE COMPOTUBICHHE BellecTBa, paboTa M MOLIHOCTH
ANEKTPUYECKOr0 TOKA), MPHU OINWCAHUU TPABWIBHO TPAKTOBaTh (PU3MYECKUN CMBICT HUCIOJIb3yEMbIX BETUYHH,
0003HAaUeHUsA W EAUHUIBI (U3UYECKUX BEJIMYMH, HAXOAUTh (OPMYJbl, CBA3BIBAIOLIME JAHHYIO (PUIUYECKYIO
BEJIMYUHY C IPYTUMHU BEJIUIHHAMH, CTPOUTH TpadKN H3yICHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIMYUNH;



XapaKTepu30BaTh CBOWCTBA TeJ, (U3MYECKHUE SBIEHUS M IMPOILIECCHl, HCIMOIb3ysl OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO--KUHETHUYECKOM TEOpUU CTPOEHHUsS BEUIECTBA, MPUHIMUII CYNEPHO3ULIUUA ToJied (Ha KaueCTBEHHOM
YpOBHE), 3aKOH COXpaHEHMs 3apsna, 3akoH Oma i ydacTka nenu, 3akoH Jlxoyns—JIeHia, 3akoH coxXpaHEHUs
SHEPTUH, TIPH 3TOM JaBaTh CIOBECHYIO ()OPMYIIMPOBKY 3aKOHA M 3aITUCHIBATH €T0 MAaTEMAaTUYECKOE BEIPAKCHHUE;
OOBSACHATh (U3MYECKHE TPOIECChI M CBOHMCTBA TEJI, B TOM 9YHCIE€ W B KOHTEKCTE CHUTYaIlui
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABISATH MPUUMHHO-CICACTBEHHBIE CBSI3H, CTPOUTH OOBICHEHHE U3 1—2
JIOTUYECKUX IIAroB C OMopoll Ha 1—2 HM3yYEHHBIX CBOMCTBAa (PU3WYECKUX SABJICHUM, (PU3MUECKUX 3aKOHOB WITU
3aKOHOMEPHOCTEN;

peuaTh pacuéTHbIC 3a7a4l B 2—3 NEeHCTBUS, UCTIONB3Ys 3aKOHBI U (POPMYJIbI, CBA3BIBAIONINE (DU3NUECKUE BEIIMUUHBI:
HAa OCHOBE aHal3a yCJIOBHUS 3aJI1a4d 3alUCBhIBATh KPATKOE YCIIOBUE, BBIABISATH HEAOCTATOK JAHHBIX NI PEIICHUS
3a/layd, BBIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOIWMMBIE il €€ pElIeHHs, MPOBOJUTH PACUEThl U CPABHUBATH
MOJIyYeHHOE 3HaUeHUE (PU3NYECKOMN BEIMYUHBI C U3BECTHBIMU JAHHBIMH;

pacro3HaBath OpOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPU MOMOIIUA (PU3HMYECKUX METOJ0B, HCIOJb3Ysl OMHCAHUE
WCCJIEIOBAHNS, BBIICISITh MPOBEPAEMOE MPEANOJIOKECHUE, OLEHUBATh MPABWIBHOCTh MOPSAKA MPOBEICHUS
VICCIIEIOBAHUSI, IENIaTh BBIBOJBI,

MIPOBOJUTH OTBITHI IO HAOIIOIEHNIO (PU3MUECKUX SBICHUM WM (PU3NYECKUX CBOWCTB TN (KAMWJUISIPHBIC SBICHUSA,
3aBUCUMOCTH JIaBJICHUS BO3/yXa OT €ro 00bhEMa, TeMIepaTypbl, CKOPOCTH IMPOIlecca OCTHIBAHUSI U HATPEBAHUS MpU
M3JIy4Y€HUHM OT I[BETa HW3JIydarolie (TorJomaroiieii) NOBEPXHOCTH, CKOPOCTh UCHApEHUs] BOJABI OT TeMIIEpaTypbl
KUJIKOCTA M IUIOMAAA €€ TIOBEPXHOCTH, OJJEKTpU3alys TEI W B3aUMOJICVCTBHE JJIEKTPUUYECKUX 3apsioB,
B3aMMOJECHUCTBUE TMOCTOSTHHBIX MAarHWTOB, BU3yaJlW3alMs] MAarHUTHBIX I0JIEM IOCTOSHHBIX MAarHUTOB, JIEHUCTBUS
MAarHUTHOIO MOJIsI Ha MPOBOJAHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOJBUIATENS MTOCTOSIHHOTO
TOKa): (OpMYJIUPOBATH MPOBEPSIEMbIE MPEANONIOKEHUs, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO 000pYya0BaHUS,
OTHUCBIBATH XOJ1 OMbITA U (HOPMYJITUPOBATH BHIBOJIHI;

BBITIOJIHSTh MPSIMBIE U3MEPEHHSI TEMIIEPATYPbI, OTHOCUTEIBHOW BIIAXKHOCTH BO3/YyXa, CHUJIbI TOKA, HANPSIKEHUS C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M TATYMKOB (DU3UUYECKUX BEIMYMH, CPABHUBATH PE3YJIbTAThl U3MEPEHHM C
y4ETOM 3a/IaHHON a0COJIFOTHON TTOTPEITHOCTH;

IPOBOJUTH HUCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MYECKOM BEIUMYMHBI OT JPYTrOoMl C HCIOJIB30BAHUEM MPSMBIX
U3MEpPEHUN (3aBUCUMOCTh COITPOTUBIICHUSI IPOBOJIHUKA OT €T0 JIIMHBI, TJIOIIAU TOTIEPEYHOT0 CEUeHUS U YACIBHOIO
COITPOTHUBJICHUS BEIIECTBA MPOBOJHMKA, CHJIBI TOKA, HAYIIETO Y€pe3 NPOBOAHUK, OT HAIPSIKEHUS HAa MPOBOJHUKE,



UCCIIEIOBAHHUE IIOCIIEOBATEIBHOIO M MApaJUIENIbHOIO COEIMHEHUN IPOBOJHUKOB): IJIAHUPOBATh HMCCIEAOBAHUE,
coOupaTh YCTAaHOBKY W BBINOJHATh HM3MEPEHHUs, CIENys NPEUIOKEHHOMY IUIaHy, (UKCHpPOBAaTh pE3yJbTAThI
MOJy4YE€HHOW 3aBUCUMOCTH B BUJI€ TaOJIUL ¥ TPaUKOB, 1€1aTh BBIBOBI 110 PE3YyJIbTaTaM UCCIIEIOBAHUS;

MPOBOANTH KOCBEHHBIE H3MEpeHUs (PU3MUecKHX BeNWYMH (yIelbHas TEIIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
MPOBOHMKA, padOTa U MOIIHOCTh AJNEKTPUIECKOTO TOKA): INIAHUPOBATH U3MEPEHUS], COOUPATH SKCIIEPUMEHTAIBHYIO
YCTaHOBKY, CIIEAYS NPEII0KEHHON HHCTPYKIMH, U BBIYUCIIATH 3HAUEHNUE BEJIMYNHBI,

coOJII0AaTh MTpaBUJIa TEXHUKHU 0€30IIaCHOCTH MpHU paboTe ¢ J1abopaTOPHBIM 000pYA0BaHUEM;

XapaKTEpHU30BaTh MPUHIUIIBI AEHCTBUSA U3yYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONUCAHUS
(B TOM umMcne: CHCTEMa OTOIUIEHHSI JIOMOB, THIPOMETp, MapoBas TypOWHA, aMIEpPMETpP, BOJBTMETP, CUETUUK
ANEKTPUYECKOM SHEPIruu, 3JIEKTPOOCBETUTENbHBIE NPHOOPHI, HArpeBaTEIbHBIE AJIEKTPONPUOOPHI (IIPUMEPHI),
AIIEKTPUYECKUE MPEAOXPAHUTENH, HJIEKTPOMATHUT, 3JIEKTPOABUIATENb MOCTOSHHOTO TOKA), MCMOJIb3Ysl 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SIBICHUN U HEOOXOAUMBIE PU3NUYECKUE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTbIE TEXHUYECKHE YCTPOMCTBA M HW3MEPHUTEIbHBIE IMPUOOPHI MO CXEMaM U CXEMaTUYHBIM
pUCYHKaM (PKUJKOCTHBIM TEPMOMETp, TEPMOC, ICHUXPOMETpP, THUTPOMETpP, [ABUIaTelb BHYTPEHHEro CrOpaHHs,
AJIIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl JJIEKTPUUYECKUX LENeld C IOCIEHOBATEIbHBIM M NapajlIeIbHBIM
COEIMHEHHEM 3JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS 3JIEMEHTOB JIEKTPUUECKUX LIETIEH;

OPUBOJUTH IPUMEPHI (HaXOIUTh HH(GOPMALIKIO O IPUMEPAX) MPAKTUUYECKOTO MCIONIb30BaHMs (PU3UUECKUX 3HAHUU B
MOBCEHEBHOM >KM3HU JUIsl oOecredeHus: 0e30MacHOCTH Mpu OOpalieHuH C NOpudopaMM MU TEXHUYECKUMU
YCTPONCTBAMHM, COXPAHEHHUS 310POBBS U COOJIIOIEHUSI HOPM 3KOJIOTUYECKOTO MOBEJCHUS B OKPYIKAIOIIEH Cpee;
OCYIIECTBIISATh MOMCK MH(MOpPMaLUU (PU3UUECKOTO cojepxaHus B VMHTepHeTe, HA OCHOBE MMEIOLIUXCA 3HAHUN U
nyTEM CPaBHEHUS JTOTIOJHUTENbHBIX HCTOUHUKOB BBIJIEIATh HHPOPMAIIMIO, KOTOpas SIBJISIETCS TPOTUBOPEUUBON HITH
MOKET OBbITh HEIOCTOBEPHOM;

UCIIOJIb30BAaTh MPHU BHIMOJIHEHUH YUE€OHBIX 3aJaHUil HAy4YHO--MOMYJSIPHYIO JIUTEPATYPY (PU3MUECKOrO COJEp KaHMUS,
CIIPaBOYHBIE MaTEpHaJIbl, pecypchl ceTu MHTepHeT, BIageTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus
nH(}OpMAIUU U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHUE YCTHBIE COOOIIeHHs, 0000mas MHPOpPMAIMI0O W3 HECKOJIbKHX
UCTOYHUKOB (PU3UYECKOTO COJIEp)KaHUs, B TOM YHCIE NyOIMYHO MNPEACTABIATH PE3YJIbTAThl MPOEKTHOW WM
UCCIIEIOBATENBCKON AESITENbHOCTH, NP 3TOM I'PAMOTHO MCIIOJIB30BaTh M3YyUEHHBIM MOHATUIHBINA ammapar Kypca
(U3MKH, COMPOBOXKIATH BHICTYIIJICHHE MPE3ECHTAIUEH;



IOpPU BBIIIOJHEHUU YYEOHBIX IMPOEKTOB M MCCIAEAOBAHUN (PU3MUECKUX IPOLECCOB PACHpPENeNsITh O0S3aHHOCTH B
IPYIIIE B COOTBETCTBUU C ITOCTABJIICHHBIMU 3a/1a4aMHU, CJIICAUTH 3a BBIIIOJIHCHUEM IUIaHA JEUCTBUNM U KOPPEKTUPOBATH
€ro, aJeKBaTHO OLICHMBAaThb COOCTBEHHBIN BKJIaJ B JI€ATENbHOCTh TPYMIbI, BBICTpaHBaThb KOMMYHUKAaTHBHOE
B3aMMOJICICTBHE, MPOSBIISSA TOTOBHOCTh pa3peniaTh KOH(PIUKTHI.

K xoniy oOydenus B 9 kiiacce mpeIMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh COPMUPOBAHHOCTH Y
00y4aromuxcst yMEHHI:

UCIIOJIb30BaTh TMOHATHA: CUCTEMa OTCYETa, MaTepUalbHasl TOYKA, TPACKTOPHs, OTHOCUTEIHLHOCTh MEXaHUYECKOIO
nBrKeHus, nedopmanus (ynpyras, IUIacTUYECKas), TPEHUE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U
MEPETPY3KH, IICHTP TSKECTH, a0COTIOTHO TBEPIOE TEINO, IIEHTP TSKECTH TBEPAOTO Tea, paBHOBECHE, MEXaHUYECKUE
KoJe0aHusl U BOJIHBI, 3BYK, HH(PPA3BYK U YJIBTPa3BYK, dJEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJU30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhl MCIYCKaHMs M MOTJIOUIeHUs, anb(a-, OeTa- U raMMa-u3IydeHus,
U30TOIIbI, IIEPHAS SHEPTETHKA,;

pa3nuuaTh  sBIEHUS (paBHOMEpPHOE M  HEPAaBHOMEPHOE TNPSIMOJMHEWHOE JBIKCHHE, PaBHOYCKOPEHHOE
NPSIMOJIMHEHOE JIBIDKEHUE, CBOOOAHOE MaJeHUE T, PAaBHOMEPHOE JBIKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBHE
TeJ, PEaKTHBHOE JBI)KCHHE, KOJIeOATENIbHOE MBIKEHHE (3aTyXarollue W BBIHYXKIEHHBIC KOJIeOaHWs), PE30HaHC,
BOJIHOBOE€ JBI)KEHHE, OTPaXE€HUE 3BYKa, MPSIMOJIMHEWHOE paclpoCTpaHEHHE, OTPakeHHWE M IPEJIOMJICHUE CBETa,
MOJTHOE€ BHYTPEHHEE OTPaKEHUE CBETa, Pa3IokKEeHHE OEIOoro CBeTa B CIEKTP M CJIOKEHHUE CIEKTPalIbHBIX LIBETOB,
JUCTIEPCUST CBETa, €CTECTBEHHAs PaTUOAKTHUBHOCTh, BO3HHUKHOBEHHE JIMHEHYATOTO CHEKTpa W3IMydeHUs) IO
OTHICAaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SIBICHHUE;
pacrno3HaBaTh MPOSIBICHUE W3YYEHHBIX (U3UYECKUX SIBJICHUI B OKpYyXKamolleM Mupe (B TOM uucie (Husnueckue
SBJICHUSI B MPUPOJE: MPUIUBBI U OTIUBBI, JBHKEHHUE MIaHeT COIHEYHON CHUCTEMbI, PEaKTUBHOE JBUKEHHE >KUBBIX
OpPraHM3MOB, BOCIIPHITHE 3BYKOB XHMBOTHBIMH, 3€MJICTPSICEHHE, CEMCMUYECKHE BOJHBI, I[yHaMH, 9XO, I[BETa Tell,
ONITUYECKUE SIBJICHHUS B TMPHUPOJAE, OMOJIOTHYECKOe ACWCTBHE BUIMMOTO, yIbTPA(QHOIETOBOTO M PEHTTEHOBCKOTO
M3TyYeHU, €CTECTBCHHBI paJAMOAKTUBHBIN (DOH, KOCMHUYECKHE Iy4d, PAJAMOAKTHBHOE H3IIyYCHUE MPUPOTHBIX
MUHEPAJIOB, IEUCTBUE PAJMOAKTUBHBIX M3IYyUYEHUIN HA OPraHM3M YE€JIOBEKa), MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO
3aja4y B yueOHYI0, BBIIEISATh CYLIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3HMUECKUX SIBJICHMUIA;

ONMKCHIBATh M3YYEHHBbIE CBOMCTBA Tel M (DU3MYECKUE SBJICHUS, HCHOJB3Yysd (U3NUYECKHE BEIUYMHBI (CpPEeAHssl U
MT'HOBEHHAsi CKOPOCTh TeJla MPU HEPABHOMEPHOM JABUKEHUH, YCKOPEHUE, MepeMelIeHUe, MyTh, YII0Bas CKOPOCTbh,
CHJIa TPEHUSl, CUJIa YIPYTOCTH, CHJIa TSKECTH, YCKOpPEHHE CBOOOJIHOTO MaJIeHus], BEC Tella, UMITYJIbC Tela, UMITYJIbC



CWJIbI, MEXaHUUYeCKass paboTa U MOIIHOCTb, NOTEHLUAIbHASL SHEPTUS TeJa, MOJHATOTO HaJl MOBEPXHOCTHIO 3EMIIH,
NOTCHIMAJIBHASL SHEPTUsl CKATOW IPYKMHBI, KUHETUYECKash SHEPIUs, IOJHAs MEXAaHWYECKas JHEPIUs, NEPHON U
yacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTb CBETA, IOKA3aTeNb IPEIOMIICHUS
Cpelbl), MPH OMHCAHWW TMPABUIBHO TPAKTOBATh (PM3MUECKUN CMBICI HCIONb3yEeMbIX BEIMYUH, O003HAUCHHS H
€AMHULBI (PU3UYECKUX BEITUYHMH, HAXOJIUTH (POPMYJIBI, CBSI3BIBAIONINE AAHHYIO (PU3UYECKYIO BEITUYHUHY C JIPYTHMH
BEJIMUMHAMU, CTPOUTH TpaUKH N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJTUUMH;

XapaKTepU30BaTh CBOWCTBA Tel, (PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOJB3YS 3aKOH COXPAHEHMs SHEPIUH, 3aKOH
BCEMHUPHOI'O TATOTEHUs, NMPHUHLMI CYNEPIO3UIMN CUJl, NPUHLMUII OTHOCUTENbHOCTU ['anmuies, 3akoHbl HproTOHA,
3aKOH COXpPAaHEHUs HMMIYJIbCA, 3aKOHbl OTPAKEHUSA M MPEJIOMJICHUS CBETAa, 3aKOHBI COXPAHEHHS 3apsiOBOrO H
MacCOBOT'O YMCEJ IPH AJIEPHBIX PEAKIUSAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aMHCHIBATH €T0
MaTEMaTUYECKOE BbIPAKEHNUE;

OOBSCHATh  (U3MYECKHE TMpOLEecChl M CBOWCTBA Te€l, B TOM YUCI€ M B KOHTEKCTE CHUTyalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBISTh IPUUNHHO--CIEICTBEHHBIE CBSA3H, CTPOUTH OOBSICHEHNE U3 2—3
JOTUYECKHUX IIAroB C OMOpOM Ha 2—3 HM3yYEHHBIX CBOMCTBAa (PU3NYECKHUX SABJICHHUM, (PU3MUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEN;

pemaTth pacuéTHble 3a1ayu (OmMMparoluecs Ha CUCTEMY M3 2—3 ypaBHEHHUI), WCIOJB3YS 3aKOHBI U (POPMYIIHI,
CBs3bIBaOIIME (PU3MUECKHE BEIMYMHBL: Ha OCHOBE AaHajdu3a YCJIOBUS 3aJaud 3alKiChbiBaTh KpPAaTKOE YCIOBUE,
BBISIBJIATh HEAOCTAIOIINE WIIM M30BITOYHBIE JAHHBIC, BHIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE ISl PEIICHMS,
MIPOBOJIUTH PACUETHI M OLIEHUBATh PEATTMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs (PU3UUECKON BEJIMUMHBI;

pacrno3HaBaTh MPOOJEMbl, KOTOPbIE MOKHO PEUIMTHh NMPU MOMOIIM (PU3HMUECKUX METOJOB, HCIIOJIb3Ys OMHCAHHE
WCCJIEIOBAHMS, BBIIEIATh IPOBEPSIEMOE MPEANON0KEHHE, OLEHUBATH IPABWIBHOCTh TNOpsJIKAa MPOBEIEHUS
UCCJIeIOBAHUS, JIeTaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHHUI U OMBITOB;

IPOBOJUTH OMBITHI O HAOTIOJECHUIO (PU3NYECKUX SBJIICHUN UK (PU3UUYECKUX CBOMCTB TeJ (M3yUEHUE BTOPOrO 3aKOHA
HrproTOHa, 3aKOHA COXpaHEHUs! YHEPTUH, 3aBUCUMOCTh MEeproia KOJIeOaHU MPY>KUHHOTO MasiTHUKAa OT MaccChl rpysa
U JKECTKOCTU MPY>KUHBI U HE3aBHUCUMOCTb OT aMIUIUTYJbl MajbIX KOJCOaHWH, MPSIMOJIMHEHHOE pacHpOCTpaHEHUE
CBETa, paslio’keHUEe Oelloro cBeTa B CHEKTP, M3YyYEHHE CBOWCTB HM300pa’K€HUS B IJIOCKOM 3€pKalie U CBOICTB
N300pakeHHUs IpeaMeTa B coOMparollel JIMH3e, HAOIIOACHHME CIUIOIIHBIX M JIMHEWYaThIX CHEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIBHO COOMpPATh YCTAHOBKY M3 H30BITOYHOrO Habopa 0OOpYJOBAaHMSA, ONUCHIBATH XOJ OINBITa U €ro
pe3ynbTaThl, ((OPMYIUPOBATH BHIBOBI;



POBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPAMbBIX U3MEPEHUM, ONPEAEIIsisl CPeIHEEe 3HAaUYEHUE U3MEPSIEMOI BETUYMHBI
(bokycHOe paccTosiHME coOuparoleld JMH3bI), O0OCHOBBIBATH BBHIOOp crocoba Hu3MepeHUs (M3MEPUTEIIHHOTO
npuodopa);

MPOBOJIUTh HCCIICOBAaHUE 3aBUCUMOCTEH (DU3WYECKUX BEIUYMH C HCIOJIB30BAHUEM TIPSIMBIX H3MEPCHHMA
(3aBUCUMOCTD IyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM ABMKEHHUM 0€3 HayaJbHOM CKOPOCTH, NEepuoaa KojaeOaHui
MaTEMaTUYECKOr0 MasTHUKAa OT JJIMHBI HUTH, 3aBUCHUMOCTH YyIJIa OTpaXeHHs CBETa OT yIJia MajJeHus U yria
IPEJIOMJICHUS OT yTJia MaJIeHus): MIaHUPOBATh UCCIIEOBAHUE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (PMKCHUPOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCUMOCTH (DH3WYECKUX BEIMYMH B BUIE TaOMWIl M TpadUKOB, JENAaTh BBIBOIBI IO
pe3yJbTaTaM HCCIIECIOBAHNUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PU3NUECKUX BEIMYMH (CPEIHSAS CKOPOCTh W YCKOpEHHE Tella TIpH
PAaBHOYCKOPEHHOM JIBM)KEHUHU, YCKOPEHHE CBOOOJHOIO TMaJeHUs, KECTKOCTh NPYXKUHBI, KOIDPHUIUEHT TpeHHUs
CKOJIBKCHHS, MEXaHU4YecKasi paboTa U MOIIHOCTh, YAaCTOTA W MEPHUOJ KOJIeOaHUl MaTeMaTUUYEeCKOT0 U MPY>KUHHOTO
MasiITHUKOB, OITUYECKasi Cujia cOOMparonied JIMH3bI, PaJIMOAKTUBHBIA (DOH): IMIAHUPOBATH U3MEPEHHUs, COOMpaTh
AKCIIEPUMEHTAJILHYIO YCTAaHOBKY W BBITIOJNIHATH HM3MEPEHHS, CIEAys MNPEIOKEHHON WHCTPYKIIUU, BBIYHUCIIATH
3HAUYCHUE BEJIMYUHBI U aHATTU3UPOBATH MOJIYYCHHBIC PE3YJIHTATHI C YUETOM 3aJaHHOM MOTPEITHOCTH U3MEPEHU;
coOI0/1aTh MpaBuiia TEXHUKHU 0€30MMacCHOCTH TIPpH padboTe ¢ 1ab0paTOpHBIM 000PYI0BAHHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKY U3YUYEHHBIX (PU3MUECKUX MOJIEJei: MaTepraibHas Touka, abCOIIOTHO TBEPAOE TENO,
TOYCYHBIA UCTOYHHK CBETA, JTy4, TOHKAs JIMH3A, IJITAHETapHas MOJIENIb aTOMa, HyKJIOHHAs MOJIEIb aTOMHOTO Spa;
XapaKTEPHU30BaTh MPUHITUIIBI ACHCTBUS U3yYCHHBIX TPUOOPOB U TEXHUYCCKUX YCTPONCTB C OTIOPOM HA UX OMHUCAHUS
(B TOM umcne: COUAOMETP, JATUYUKH TOJOKEHUS, PACCTOSIHUS M YCKOPEHHUS, pakeTa, dXOJOT, OYKH, MEPUCKOIL,
¢doToamnmapar, ONTUYECKUE CBETOBO/IBI, CIIEKTPOCKOII, TO3UMETP, Kamepa BuiibcoHa), HCTIONB3ys 3HAHUSI O CBOMCTBAaX
(bu3HUecKUX SIBICHUN U HEOOXOAUMBbIE PU3NYECKHUE 3aKOHOMEPHOCTH;

MCIIOJIB30BaTh CXEMBI U CXEMATHYHBIE PUCYHKH M3YyYCHHBIX TEXHUYCCKUX YCTPOMCTB, H3MEPUTEIBHBIX MPUOOPOB U
TEXHOJIOTUYECKHUX IPOIIECCOB TP PEIICHUH YYEOHO--TIPAKTUYSCKUX 3a1ad, ONTHYCCKHUE CXEMBI ISl TTOCTPOCHUS
M300paKeHHH B TNIOCKOM 3€pKaJie U coOuparomiet JuH3e;

MPUBOJAUTH IPUMEPHI (HaXOIUTh MHGOPMAIINIO O MPUMEPaX) MPAKTUIECKOTO UCTIOIb30BaHUs (DU3MIECKUX 3HAHUM B
MOBCEAHEBHOM JKM3HU i oOecnedeHus: 0e30MacHOCTU IMpu  OOpalleHuH C NpubopaMu U TEXHUYECKHUMU
YCTPONCTBAMU, COXPAHEHUS 310POBbS U COOIIOJEHUSI HOPM SKOJIOTUYECKOT0 MOBEJCHUS B OKPY KaIOIIEH Cpeie;



OCYIIECTBIIATh NOUCK HH(popManuu (U3NUecKkoro cojepkaHuss B HMHTepHeTe, caMOCTOATENBHO (HOPMYIHPYsI
IOUCKOBBIM 3allpoc, HAXOAUTh IIyTH ONPEAENICHUs JOCTOBEPHOCTH IOJYyYEHHOW HH(OpMalMM Ha OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJTHUTEBHBIX UICTOYHUKOB;

MCIIOJIb30BaTh MPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN HAay4YHO--TIOMYJSIPHYIO JINTEPATypy (PU3HMUEcKOro coaep:KaHwus,
CIIPaBOYHBIE MaTEpHaJIbl, pecypchl ceTh MHTepHET, BIaAeTh NpUéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TPeoOpa3zoBaHus
MH(pOpPMAIMU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpPMAILlMU U3 HECKOJIBKUX HNCTOYHHKOB
(U3HUECKOro CcoAep X aHus, IMyOJIMYHO MPEACTaBIATh pe3yibTaThl NPOEKTHOW WM  HUCCIEI0BAaTEIbCKON
JEeSATENBHOCTH, IIPU ITOM I'PAMOTHO MCIOJIb30BaTh U3YUYEHHBIN MOHATUWHBIN annapar U3y4aeMoro pasjesna GUu3nKu u
CONPOBOX/IATh BHICTYIUICHHE MPE3EHTALMEN C Y4ETOM OCOOEHHOCTEMN ayJMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. ®dusuka u e€ poJib B IO3HAHMHU OKPY/KAKIIEr0 MUpa
bu6mmoreka [IOK
1.1 o - 2
VISHIEA * Hayka O Tipupoxe https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
bubmuorexa [JOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIA METOJ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2. IlleppoHayaibHbIe CBeJeHUS] O CTPOEHHUH BellecTBa
bu6mmoreka [JOK
2.1 C 1
TPOCHIE BeMliectna https://m.eds00.ru/7416194
99 JIBroKeHre 1 B3aUMOJICHCTBUE YaCTHII 9 1 bubnmnoreka [JOK
' BEIIECTBA https://m.eds00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHBIE COCTORHI Betmecta https://m.edso0o.ru/7f416194
Hroro no pazgeny 5
Pa3nen 3. /IBu:xeHHe U B3auMO/ieiicTBUE TeJl
bubmuorexa [JOK
3.1 M 3
CXATITICCKOT ABIICHHC https://m.edso0.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK
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https://m.edsoo.ru/7f416194
bubmuoreka [JOK

33 Cuna. Brjget ot 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Jasnenue. llepenava naBneHust TBEpABIMU 3 bubnuorexa [JOK
' TEeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Jlapietine KIAKOCTA > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
43 ATMOChEpHOR HaBICHHC 6 https://m.edso00.ru/7f416194
44 JleficTBHE XKUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edso0o.ru/7f416194
Hroro no pazgeny 21
Pa3nea S. PaGora 1 MOIIHOCTB. JHEprus
bu6mmoreka [IOK
1 P 1
> a60Ta 1 MOIIHOCT® 3 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
52 HpocTsie MexaHH3MEI > ! https://m.edso0.ru/7f416194
bu6mmorexa [IOK
>3 Mexattireckas onepris 4 ! https://m.edso00.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3pean 1. TenioBbie IBJICHUS
. bubnuorexa [JOK
11 (CTpoenne u CBOHCTBA BemICCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
SILIOBBI HPOHECChL https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Paznen 2. DiekTpuyeckue U MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i i 20 1 7
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 4
IICKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3zpen 1. Mexannueckue siBJICHUA
MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
OIMCaHUS https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B i 20 1 3
SAMMOAICHCTBHE TEX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXARIICCKHC KONCOAHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3jen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro o paznueny 6
Pa3znen 4. CBeToBbIE ABJICHHSI
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubnuorexa [JOK
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bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pazgen S. KBaHTOBBIC SIBJICHUA
bubmuoreka [JOK
51 Hcnyckanue u mormioiieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
: A 7 1 1
53 ACPHRIC peatdind https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-00001Ia10IM I MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27
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